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1. General Description 
1.1 Overview 

The KB926D is an embedded controller with LPC interface to connect with host. The 
embedded controller contains industrial standard 8051 microprocessor and provides function of 
18042 keyboard controller basically. The KB926D is designed with Shared-ROM architecture with 
SPI flash. The EC firmware and system BIOS will exist in one SPI flash. The embedded controller 
also features rich interfaces for applications, such as PS/2 interface, Keyboard Matrix, PWM, A/D 
converter, D/A converter, Fan controller, SMBus controller, GPIO controllers and extension interface 


for future applications. The chapter 1.2 highlights of all features in the KB926D. 
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1.2 Features 


LPC Low Pin Count Interface 


il 


a 


a 


SIRQ supporting IRQ1, IRQ12, SCI or SMI# interrupt and one programmable 
IRQ provided. 

I/O Address Decoding: 

= Legacy KBC I/O port 60h/64h 

= Programmable EC I/O port, 62h/66h(recommend) 

= |/O port 68h/6Ch (sideband) 

= 2 Programmable 4-byte Index-l/O ports to access internal EC registers. 
= 1 Programmable extended (debug) port I/O. 

Memory Decoding: 

= Firmware Hub decode 

= LPC memory decode 


Compatible with LPC specification v1.1 


X-bus Bus Interface (XBI) : Flash Interface 


a 


al 
+ 
es 


- 


a 


SPI flash is supported, size up to 4MB. 

SPI frequency supports 33/45/66MHz. 

New SPI command (dual read) to enhance the performance. 

The 64KB code memory can be mapped into system memory by one 16KB and 
one 48KB programmable pages independently. 

Support SPI flash in-system-programming via IKB pins. 


Enhanced pre-fetch mechanism. 


8051 Microprocessor 


ae 


* # & # # # # 


Compatible with industrial 8051 instructions with 3 cycles. 
8051 runs at 8/16/22 MHz, programmable. 

128 bytes internal RAM. 

24 extended interrupt sources. 

Two 16-bit timers. 

Full duplex UART integrated. 

Supports idle and stop mode. 


Enhanced embedded debug interface. 
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8042 Keyboard Controller 

*  8standard 8042 commands processed by hardware. 

“% Each hardware command can be optionally processed by firmware. 
*% Pointing device multiplex mode support. 

% Fast GA20 and KB reset support. 


PS/2 Controller 
% Support at most 3 external PS/2 devices. 


4 External PS/2 device operation in firmware mode. 


Internal Keyboard Matrix (IKB) 

d 18x8 keyboard scan matrix. 

* Support W2K Internet and multimedia keys. 
% Support hotkey events defined. 
ad 


Ghost key cancellation mechanism provided. 


Embedded Controller (EC) 

* ACPI Spec 2.0 compliant. 

% 5standard EC command supported directly by hardware. 

% Each hardware command can be processed by firmware optionally. 
d 


Programmable EC I/O ports, 62h/66h by default. 


SMBus Host Controller 
4 SMBus Spec 2.0 compliant. 
% SMBus with 2 interfaces. 
% Byte mode support. 
ad 


Slave function support. 


Digital-to-Analog Converter (DAC) 
* = 4DAC channels with 8-bit resolution. 
* All DAC pins can be alternatively configured as GPO (general purpose output) 


function. 
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Analog-to-Digital Converter (ADC) 
* 6ADC channels with 10-bit resolution. 
“ All ADC pins can be alternatively configured as GPI (general purpose input) 


function. 


Pulse Width Modulator (PWM) 
& 6PWMchannels are provided. (8-bit *2, 14-bit *2 and FANPWM(12-bit) *2) 
% Clock source selectable:. 
" 1MHz/64KHzZ/4KHZ2Z/256Hz (for 8-bit PWM) 
= Peripheral clock or 1MHz (for 14-bit PWM) 
= Peripheral clock (for FANPWM) 
* Duty cycle programmable and cycle time up to 1 sec(for 8-bit PWM) 


WatchDog Timer (WDT) 
%  32.768KHz input clock. 
*  8-bit counter with 128ms unit for watchdog reset. 
% Two watchdog reset mechanism. 
= Reset 8051 
= Reset whole chip, except GPIO. 


Real Time Clock 
* $32./68KHZz input clock. 
* 24-bit timer support. 


General Purpose Timer (GPT) 
% Two 16-bit and two 8-bit general purpose timer with 32.768KHz clock source. 


General Purpose Wakeup (GPWU) 
% Those I/O with GPI (general purpose input) configuration can generate 


interrupts or wakeup events, except those pins named in GPXIOAxx and 
GPXIODxx. 
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General Purpose Input/Output (GPIO) 
4% All general purpose I/O can be programmed as input or output. 
“ All output pins can be configured to be tri-state optionally. 
% All input pins are equipped with pull-up, high/low active and edge/level trigger 
selection. 


4 Forthe pins of DAC can be configured as GPO function only. 


¢- 


For the pins of ADC can be configured as GPI function only. 


% Aspecific pair of GPIO pins with signal pass-through feature. 


FAN Controller 

4 Two fan controllers with tachometer inputs. 
“+ Automatic fan control support. 

4 12-bit FANPWM support. 


Consumer IR (CIR) 

* Several protocols decoded/encoded by hardware. 
Interrupt for CIR application. 
Support wide/narrow band receiver. 


Transmit/Receive simultaneously. 


# # # € 


Remote power-on support. 


ENE Serial Bus Interface (ESB) 
* Aproprietary and flexible interface for extension with ENE KBC. 
“4 Firmware accesses ESB devices via internal memory address directly. 


*% Interrupt capability. 


ENE Debug Interface (EDI) 
* Flexible debug interface with SPI pins. 


*  Keil-C development tool compatible 
SPI Device Interface (SDI) 


4 Asimple SPI master controller is embedded in the KBC. 
+ Flexible design for SPI applications. 
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Power Management 
% Sleep mode: 8051 program counter (PC) stops and enters idle mode. 
*% Deep sleep mode: All clocks stop except external 32.768KHzZ OSC. 8051 


enters stop mode. 
Package 


* 128-pin LQFP package, Lead Free (RoHS). 
*  128-ball LFBGA package, Lead Free (RoHS). 
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1.3 Comparison (KB926C vs. KB926D ) 


—————— 
Microprocess¢ }8054 80 
BU 


SPI ROM: 4MB SPI ROM: 4MB 
Enhanced Saat mechanism. 


/supportt ——~—~—— Ss | Support 


Six 10-bit ADC channels Six 10-bit ADC channels 






















| Four 8-bit DAC channels Four 8-bit DAC channels 
20 bit 20 bit 
6 sets 6 sets 





PWMO/1 — 8bit PWMO/1 — 8bit 
PWM2/3 — 14 bit PWM2/3 — 14 bit 
FANPWMO/1 — 12 bit FANPWMO/1 — 12 bit 
3 
| Programmable Bi-direction I/O Programmable Bi-direction 1/O 
GPIO pass through : 1 pair GPIO pass through : 1 pair 
Max GPIO: 100(926C) Max.GPIO: 100(926D) 
18x8 


Ee Ee 
: 
Byte mode support Byte mode support 


Hardware encode/decode Hardware encode/decode 
IRQ and I/O port support IRQ and I/O port support 
Carrier frequency calculation Carrier frequency calculation 
TX with carrier modulation TX with carrier modulation 
Learning mode support Learning mode support 


| TX/RX simultaneously 

|None Support 
[|Support | Supportand Enhanced 
14mmx14mm 
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1.4 Block Diagram 




































































































































































































































































































































































































































































































































































8051 
build-in with 
2 16-bit timers XBUXIO 
1 UART code 
24 extended interrupt channels Fetching 
Bus 
LPC/FWH Data 
MEM cycles Bus 
E 
aaa ENE Host BUS 
Index SPI I/F 
lO Cycles 
KBC 
lO Cycles 
GPIO GPT 2KB PWM 
x 89 x 4 SRAM x 6 
EC EC Index mode can accessing 
hardware full. register space by this path 
command 
KBC x9 FANx2 
hardware ADC DAC 
command 
a x6 x 4 
ENE 
2nd SDI 
BUS 
IKB 
18x8 
PMU 
hardware 
command CIR 
x 10 
SMB 
ESB 
x3 control 
32.768 Khz 
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2. Pin Assignment and Description 
2.1 KB926D 128-pin LQFP Diagram Top View 


GPXA00 
GPXA01 
GPXA02 

GPXA03 





GPXA04 








GPX/05 








GPX/A06 
GPXA07_| 











GPXA08 
GPXA09 
GPXAI0 
GPXAI1 
GPXD0 
GPXDI 
vcc 
GPX 
GN 
GPXB 
GPXD4 
GPX 
GPXB 
GPX 
MISO 


MOSI 
GPIQ67 


XCLKI 
XCLKO 
V18R 
vcc 
SPICL 
GPIO5 
SPICS# 





97 

98 

99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
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123 
124 
125 
126 
127 
128 
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2.2 KB926D 128 LFBGA Ball Map 
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2.3 KB926D Pin Assignment Side A 


KB926D KB926D ECRST# IO CELL 
Pin = 


| GA20 | | GA20 | GPIOOO HiZ | HiZ/ HZ HiZ | BACO4HIV | 


=o CoCo 
ne sero re |r 
a 
Oc 
a 
fmm fet 
ne cine | scien 
a 
NT 
ae J8/J9/N13 

a 
Ts [me pomste [| nasty ['emooe [mere | score 
D4 [ne | onoor [cron | among] S| ePoor | meri | BoooHnN 
Ts [ue | ono | orcne() taker Jf) | cPow | warn | socom 
Te [re | cron [ote [eT micime | croom | warn | s0oowHN 
a7 [ nr | cron fierce | ese.cix [| crow | purpu | eacwiowy 
Te [ne | ero [enco [mice [| erow | warn | soon 
[=| ne fy se Penicce [sow [| crone | navn | s0comnn 
Pawo | pune | oncor | pun [| ceoor [aziz | 50000 
a 

ee rvs [ovo | Donon | ein | coco 
apne Peron [ono] rime | [enon | marie | soon 
2 [mo | Favrawo | cro | raapwmo |_| amor | navn | socom 
27 [ wo | Faxran | crore | raapwnn |_| oper | navn | e000 
[a [mn rawrso [crow | | raweeo | cpa | navn | sooo 
pm [ws] paws [crows | | raver | omovs | navn | sooo 
Ps [Ko | ono [ono | esmo |_| crow | nzvnz | socom 
[= [we | onow [orow | | | ero | navn | soon 
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2.4 KB926D Pin Assignment Side B 
KB926D | KB926D ECRST# lO CELL 
Pin No. BGA L/H 


TPs Lovo Lonon |rmm Lorie | reli | BOO 
J8/J9IN13 GND END 
ep te | omoin [ono] NMED | Lonmin) naraz | Bcoion 
a [me peer | re rao 
Te | me 00rfareae| reo |_| eon zz a 
ee [05 [areas | sos |, isn: [rma anew 
Te [ce | on | oroae [neon |__| creas) ern [worn 
Tae [ee [veo [ena | —ve0r |g Faear | vz [wacon 
Ta [ee] veo [enon | 109 ores | vz [waco 
a 
eS 
Te [ re | ro crasf> ee6x | Leno |v vaconn™ 
Ta [re | rom Yeroas| reo | | enon [nar sane 
a_[ re | orn. eroao} cor | | enono| ven waconn™ 
= [eum [ cron | rou | | enone [nara ene 
sf oars [cna [es noise | na | onan | runs | pocon™ 
= [a Pret [enen |__| rane | puns | vocon™ 
Te | ee | ros [ores] wa, ot [cro trove | eaonen 
me [es sof ere [| nef ore | nar | 
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2.5 KB926D Pin Assignment Side C 


KB926D KB926D ECRST# IO CELL 
Pin <= 


| PISA | | GPISA | HiZ | HIZ/HiZ_| HiZ —1QTH 


ae on Coe 
pa 

os 
| 69 Ren tp Ren tp 
a 
ce 
se 
P| ee | ern [ere | | eC | ence a | 
[er ern [enon [eee || eri er ac 
es 
cs cc 
Pa [| sae ereue| sao J area ern | wa 
Tae [ ar sene enone | sono Pg [ ero | vz | coco 
ee sath [acne | ase ewe | wee | aoc 
a 
Pa [es | woe [ent [Saale | | arom | wie | aac 
Pee [oe | vaorr|"erow] igor” || ero | rer | a 
P| oe [rac cre. [amano | [ero [wae | ann 
Tee | ee | Papi, aro [rovonen'| [ero | rer | aac 
ee 
Pee [ Toe | one? aro | reoarr [ero | rer ara 
Taf mi frscie [erove | reaue|——[ eoie [wie | cn 
Pee [pee som | ercer | reoars || ere | rari aaa 
Tee | erm [acme [ | eran | wee | aoc 
a 
Pee [a ers | eros | wer ear [ese | enone | rerio 
Tee orc orn semen |e | rom [nerne  wter 


J8/J9/N13 


GPios6 | GPIO56 ee E51INT1 | GPIOse | Hiz/Hiz | BaCO4HIV 
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2.6 KB926D Pin Assignment Side D 


KB926D | KB926D ECRST# IO CELL 
Pin <x — 


| GPXIOA00 | GPXIOAO0 | | SDICSH HiZ | HIZ/HiZ | HiZ | BOCO4HIV | 


BS eo 
| 99 | or _| GPxioaoz | cPxioaoz | soimosi | | |Z HZ | BOQCOMHIV 
| 100 | pa | cPxioaos | cpxionos | | | zz | BOQCOMHIV 
tor | or _| cPxioaos | cpxicaos | | THz | BOQCOMHIV 
| 102 | o2_| cPxioaos | cpxionos | | || HZ_ | BOQCOMHIV 
| 403 | e2 | GPxioacs | cpxioaos | || |Z HZ, | BQCOAHIV 
| toe | ee | cpxioaor | cpxiono7 | || zz | BOQCOMHIV 
| 405 | et | cPxioacs | cpxioacs | || iz HZ, | BOQCZIOHIV 
| 105 | Fa | Gpxioaoa | cpxioaog | || |Z HZ | BQCZTCHIV 
| tor | Fe | cexioato |cpxiomto | | | | HZ | BQCZICHIV 
108 | Ft | cexioats |cpxiontt | | | Hz HZ_ | BacZtEHIV 
| 109 | c2_| ePxiovo | cPxiopo | |_soimiso [| iz Hz | BacosHIV 
| 110 | Fs | cpxioot | cpxiont || zr HZ | BaCOsHIV 
ae 
OR 
HiZ / HiZ 
Sree | omnom fomcast yp | mera | secon 
Ss 
Ss 
Srna Peco [cro [ [|| nc 
fs 
a 
ee 
Tafa | enor | eres | sewer [| errr we | nora 
Ss 
i 
FC 
fs 


127 GPIO59 GPIO59 TEST_CLK | GPIO59 IE /IE BQCO4HIV 
N1 SPICLKI 


SPICS# SPICS# _ spics# | Hiz/Ox | BQCZIG6HIV 
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2.7 I/O Cell Descriptions 
2.7.1 I/O Buffer Table 


BQCZ16HIV | Schmitt trigger, 16mA Output / Sink Current, Input / Output / Pull Up GPIO 
Enable(40KQ), 5 V Tolerance. 

BQCO4HIV Schmitt trigger, 4mA Output / Sink Current, Input / Output / Pull Up Enable(40K | GPIO 
Q), 5 V Tolerance 


BQCW16HIV | Schmitt trigger, 16mA Output / Sink Current, 5 V Tolerance, Input / Output / Pull | ESB CLK/ 
ep enavle ESB_DAT/ 
SPI CLK 


BCC16HI 16mA Output / Sink Current , 5 V Tolerance, Input / Output Enable LPC I/F 


BQCO4HI Schmitt trigger, 4mA Output / Sink Current, 5 V Tolerance, Input/ Output GPIO 
Enable 


lQTHI Mixed mode IO, ADC Enable, with GPI, Input Enable ADC, GPI 


OCTO4H Mixed mode IO, DAC Enable, with GPO, 4mA Output Current, Output Enable DAC, GPO 
(For GPO function, it is not recommended to control the device powered 


before KBC chip.) 





* 5V Tolerance, only if pull-high disable and output disable. 
** Please note, the total current in each side of chip can not exceed over 48mA. 
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3. Pin Descriptions 
3.1 Hardware Trap 
Hardware trap pins are used to latch external signal at rising edge of ECRST#. The hardware 
trap pins are for some special purpose which should be defined while boot-up. The following table 
gives the collection of hardware trap pins. Please note, all the following hardware trap pins are 


pull-high internally after reset. 


While this trap is asserted to be low, the internal DPLL circuit uses other clock source 
for reference, instead of 32KHz oscillator. 


Low: test clock mode enable 
High: normal mode using 32KHz oscillator. 


While this trap is asserted to be low, some DPLL related signals can be output for 
test. 


Low: DPLL test mode enable. 
High: DPLL test mode disable 


While this trap is asserted to be low, some ADC related signals can be output for 
test. 


Low: ADC test mode enable. * 

High: ADC test mode disable 

While this trap is asserted to be low, SPI Flash can be programmed via RS232 I/F, 
i.e., TX.and RX. Please note, while entering ISP mode, the TX/RX pins are linked to 
GP1030/GPIO2F 


Low: SPI flash programming in ISP mode enable > 


High: SPI flash programming in ISP mode disable 
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3.2 Pin Descriptions by Functions 


3.2.1 Low Pin Count wht 


 _— 
eames] «dL Cane coniagrak 
fromst# | 19 —~S*d~SC*d'~SC*d Arce rest bye sna 
frowik | 2S) «SOHC cockhk 
ES 


CLKRUN# PBB Clock run control 





3.2. ia Flash I/F Desc puonS ; 


te eee 
fwost | ta S~S*~SCO* Sh wrigconpohsigna 
fsck | a ~=~|~SCO SP ests 
fspics# | ia —S*| = SPcnpseectsons 


These pins are input/output disable during reset phase. 





3.2.3 PS/2 I/F “hs 


cles =’ a > We ‘VOD | PS/2 port 0 clock 
PSDATO | 84 ~——(|_—«*VOD_| PS/2 port 0 data 


resoars [) a8 ——~«|~u0D ‘(sponges 
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3.2.4 Internal Keyboard Encoder (IKB) Descriptions 


KSO[17:0] 82,81,54-39 | 0 _| Keyboard Scan Out 
KSI[7:0] 62-55 P| Keyboard Scan In 


3.2.5 SMBus Descriptions 


_PinName | PinNo, | Direction |Description 
sono | 78 «| =OD | SMBusdata tease) 
A A Se 
| SDA‘ | | /OD SMBus data (interface " 


3.2.6 FAN Descriptions 


= \ eae 
Franpwno | |S ANPO@ 
feanpwus | a7 SSC ANWoupe 
reawreo | ~~~) FAN thometerinpst 
rranre1 | 29 ~~~) 1», | BANA tachometer input 


3.2./ Pulse Width Modulation (PWM) Descriptions 


| PWM/1:0] 23, 21 0 | PWM pulse output 


3.2.8 Analog-to-Digital Converter Descriptions 


AD[3:0] 66-63 | |_| 10bit A/D converter input 














AD[5:4] 76,75 aaa 10bit A/D converter input 


3.2.9 Digital-to-Analog Converter Descriptions 


DA[3:0] 72-70,68 | 0 | 8bit D/A converter output 
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3.2.10 8051 External I/F Descriptions 


so enwamuense 
FesipxD | at «|S —*( sei po rece pot 
fesicik | a1 __| 0 | Foraieet seri scheme, ESICLK wisi out ook 
ence | | SOS 
esmro |S] st) SSSOSC™~SSSOCCC‘iS 
emo | | tO 
A 
fests | eT 


3.2.11 External Clock i 


32./68KHz output 








3.2.12 Miscellaneous Signa Descriptions 


GA20 a ego KBC will gate A20 address line 
| KBRST# oe | __ AKO KBRST# is used to generate system reset. 


SCl# SCl# asserts to the system for requesting service while 
co events occur. 


/ECRST# | 1 | While ECRST# asserted, the KBC will reset globally. 





3.2.13 Power Pins Descriptions 


9,22,33,96,111,125 nn Power supply for digital circuit. 
11,24,35,94,113 |_| Power ground for digital circuit. 





AVCC ae Power supply for analog circuit. 


Power ground for analog circuit. 
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4. Module Descriptions 
4.1 Chip Architecture 
4.1.1 Power Planes 
Two power planes are in the KBC. One is for digital logic and the other is for analog 


circuit. Both power planes are +10% tolerance for recommend operation condition, The KBC 


provides V1.8 power plane for different generation. 


rPowerPtane | ———~eserption——SSSSSC*d'SC er 
V 


Digital Plane This power provides power for all digital logic no matter what CC GND 
power mode Is. 
1.8 


Analog Plane This power provides power for all analog logic, such as A/D AVCC 
and D/A converter. 


Digital V1.8 The system inputs 3.3V power and the internal regulator V GND 
outputs 1.8V voltage. The 1.8V output should connect a 


capacitor for stable purpose. 
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4.1.2 Clock Domains 
Three clock sources, PCICLK, DPLL_CLK and XCLKI will be discussed in this section. A 


summary is list in the following table. 


PCICLK PCI clock 33MHz for LPC I/F. 


DPLL_CLK | Main clock for 8051/peripheral. DPLL clock can be generated with or without XCLK for 


reference. DPLL clock can be divided for different applications. Fig. 4-1 gives an example for 
illustration. 


XCLKI External 32.768KHz for reference. 


The following figure shows more detail about the operation in the KBC. The external 





32./68KHz is provided for two purposes. One is to provide an accurate reference for internal DPLL 


module, and the other one is to provide another clock source for watchdog timer. 


PCICLK 
33MHz 






LPC I/F 


XCLKI 


32./68kKHZ DPLL_CLK/X 








SPI Flash 
(SPI clock) 






DPLL_CLK/Y 







8051/SRAM 
GPT/G 
(main 2fock) 


- Peripheral 
(peripheral clock) 


sesseeeeeeeee > VDT 





DPLL_CLK/Z 


Fig. 4-1 


The possible (X,Y,Z) combination is summarized as the following table. 


CLKCFG[3:2]=0(default) (X,Y ,Z)=(4,8,16) * (X,Y,Z)=(1,8,16) 
CLKCFG[3:2]=1 (X,Y,Z)=(2,4,8) (X,Y,Z)=(1,4,8) 


vZm@38) | AYERS 


CLKCFG[3:2]=3 (X,Y ,Z)=(2,2,4) (X,Y,Z)=(1,2,4) 


* While power on default, no matter what value of CLKCFG[3:2] and CLKCFG[6] are, 
the (X,Y,Z) is always (4, 8, 16) 
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4.1.3 PCICLK and CLKRUN# 

While system power-on, the host starts to drive CLKRUN# low for a while to inform the slaves 
that a 33MHz PCICLK will be given. At this moment, CLKRUN# of KBC is in input mode. If the host 
tries to stop the PCICLK for some purpose, the CLKRUN# will be de-asserted. In the current design, 
the KBC needs PCICLK for normal operation. Therefore the KBC keeps CLKRUN# for 2 clock 
cycles and releases it. This forces the host to start driving PCICLK. The following figure gives the 


explanation. For more detail please refer to PC/ Mobile Design Guide version 1.1. 


@) @ © 


! 2T 
CLKRUNG# | 


PCICLK 


(1) Host asserts CLKRUN# and PCICLK is driven 

(2) Host de-asserts CLKRUN# for some considerations 

(3) KBC monitors CLKRUN# de-asserting and then KBC keeps asserting 
CLKRUN#. This forces PCICLK keeping driving. 

(4) Host monitors CLKRUN# for 3T and sees the request from device. 
And then Host keeps CLKRUN# asserting. 
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4.1.4 Internal Memory Map 


Space mapped to system BIOS Ox0000~0xF3FF 
XRAM | Embedded SRAM OxF400~OxF BFF 
GPIO General purpose |/O OxFCO0O~OxFC7F 
Keyboard controller OxFC80~OxFC8F 
ENE serial bus controller OxFC90~0xFCOF 
/ 6 |IKB | Internal keyboard matrix OxFCA0~OxFCAF 
Pulse width modulation OxFE00~OxFE1F 
Fan controller OxFE20~OxFE4F 
7 1K 
General purpose timer OxFE50~0OxFE6F 
SPI device interface OxFE70~0xFE/7F 
Watchdog timer OxFE80~OxFE8F 
Low pin count interface OxFE90~OxFE9F 
X-bus interface OxFEAO~0xFEBF 
Consumer IR controller OxFECO~OxFECF 
PS/2 interface OxFEEO~OxFEFF 
Embedded controller OxFFOO~OxFF1F 
GPWU General purpose wakeup event OxFF20~OxFF7F | 96 
System management bus controller OxFF80~0xFFFF 
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4.2 GPIO 
4.2.1 GPIO Function Description 
The GPIO module is flexible for different applications. Each GPIO pin can be configured 
as alternative input or alternative output mode. The alternative function can be selected by register 


setting. ASummary table is given as below for more detail. 


[gro | AL ouput | At mput | Deleu Al Output | AI Solecon Reg. 
[—srcor | werst# | —SSS~*d SSCs | room 
a 
a 
[crows | SCdSS~S~S~S~dCSC | OOO 
[srs |i romstw | crons Orso) 
a 
[—sroor | temo | sp SBD | GROFSOO 
[src | tewewnenn | ge ap Rtow | Grorsoom 
a 
GPIOOA RLC_RX2 GPIOOA GPIOFS08.[2] 
[crow esek MD [crn rors 
[cro memaey «| aren =| rors) 
[eno sow S*dCSSCone ror 
(roo fram P| cron ro so0r 
[sro fy ew | SSCS~*~dC =r sto 
sro | me if SSC*dSCSCon—«—Crorstor 
Perce le remo | S*d SC —~|—rorsiors 
PTisrory | ranean | SSSC~*dCSC «dC rostO 
“eros S~CSCanroo «drow —~|—rorsiom 
[crows SSSCS~wrCSCSsro «dros «dCs 
[crow | eso SSC*dCSC «dC rOSIOO 
[crow |SSC~SCSCt*‘“~*S*™~*dCSC ON —~dCOS OI 
[crow we iY SSSS*~*~*~dC*«‘iROW «dC 
[—croia|numene | —SSS~*dCSCo—~|—rorsior— 
a 
[eros | SCdYSCSC~“‘*‘“‘*;*S™*dCOT~C~*dSC OO 
a 
Oo 
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| GPIO | A Output | Alt. nput_——| Default alt. Output _| Alt. Selection Reg. 


GP1023 KS003 TP ISP GP1IO23 GPIOFS20 [3] 
GP1IO24 KSO04 a GPIO24 GPIOFS20 [4] 





GP1025 KSO05 a GP1025 GPIOFS20 [5] 
GP1IO26 KSO06 a GPI026 GPIOFS20 [6] 
GP1027 KSO07 a GP1027 GPIOFS20 [7] 


GPIO28 KSO08 GPIO28 GPIOFS28 [0] 





GPIO29 KSOO09 GPIO29 GPIOFS28 [1] 


[croc | ks | —S~*dCSC oak —«d Cc 
[sro | son <4 SS*~*~*~dtC*~Cti «CSB 
[roa | so | SSS~S~*~dC*~ti «dC 
[roa | so —SSS~*dtCSC o>) cB 
[rox | ksow | SSS~*«dC*~Ct |p 
[eros] iS Ra |_crorse0 
Fc eT 
[eros] SS~*dSCS PbO 
SS ST 
CT 
[cross | | Se | cro (| —crorsanias 
[cron | es? «|r «crore 
a Oo 
a 
Pe CT 
Pn OT 
perc Fm dTS~*~*dC*é‘ OCC 
Peromy tT SSSS~*«dC*é‘ ROSCOE 
ere mTSSSCS~*~*~‘C*é‘iROE:SC*dSC OOO 
peor mTSSSS~*~*«dCi‘éR CdCI 
[snow SSSCS~*dSCSC «dodo 
[eros ore ~*~ rsa 
ST 
ST 
[crow | sao «dT SSSSSS~*dCSC «ro 
[crows | soo SSS~*dCSSC se) 
[crow | sas «| SSS~*dCSC ne =) 
[ero [soar «d| SSS~*dSCSC er «dre 
[crow | ksow | SS~*dCSC ee) 
[crow sor —d|SS~*dCSC = 
[crow | Pscixorencik | ———=«dtSCom «Crs 
[cross | Psoarorecoar | —~=S*dt SC «Cres 
Prose | rscur | SSS~*dCSC «dC 
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(srt | Nt Output | Att Input | Default A Output_| A Selection Reg. 
perio [soars «| ctu | PIOrSAOLS) 
pervs [rcs | «|S tne «| PIrSMO]_ 
[row | rsoare [|S rtour | Pior sei) 
perso || S—«*S toms) 

GPIO51 GPIO51 GPIOFS50.[1] 
fp cise | estose || 082 |RSS] 
a 
[rosy | xctmx | srtosr _) priorssorn 

GPIO58 SPICLK GPIO58 GPIOFS58.[0] 
perioss | est_cuwsricix | ariose | PIOrSseln) 
/eexono | soese || PO MISC) 
[eexont [sock P| PO MISC) 
Perxioae [sooo] OS] 
So 
OS A 
permonss [CP COSdSSCSCSCSCS 
[exons | we | ee dT C~—SSCS~SCSCS 
[exon | PT C—~SCS 
FS Oe 
Perxone | Te C~ 
exon PE | C~dSC(‘SN!C*rCTC 
2 
[enone [ TCOCdCCSC—‘idTSCSSSSCS 
OO 
[enone [ TCC~SC(C‘;TC*r 
[eno [TC~dSC SC~idSSCS 
OS 
Oe 
[vemos [TCC 
Peexooo [| mT 
Peemoor fT C™~—CSYC 
[eexooe [CSCC C~YSCS 
permoors fT COC 
Po 
Peexooss [CT C~dC (C~dSC( 
[ewxoos fT C™~—CYC 
a 


* In KB926D, these GPIO pins no more exist. The corresponding register bits do not work. 








% If DAC function selected, please do not set this register bit. 
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4.2.2 GPIO Structures 


In this section, the GPIO structure is illustrated as following diagram. The upper part is 


alternative output circuit and the lower part is alternative input circuit. In the figure, GPIOFS is used 


to enable alternative output. GPIOOD is for open-drain setting with output function. GPIOOE is the 


switch for data output. As shown in the figure, the alternative input embedded with pull-high and 


interrupt feature. 
GPIOFS 
Alt. Output Enable 

GPIOOD i. 
GPIOO ) 
Le 


enon | — 




































































Output Buffer-—_ 





OE 











—Alt. Output— 4 
GPIOFS~— 
Pull up Enable | 
P 
GPIOPIN Input Buffer 
IE 
Alt Input— 
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4.2.3 GPIO Attribution Table 


GPIO Alt. Alt. Default Alt. Selection Input Output Pull Up Open Output 

Output Input Alt. Output Reg. Enable Enable (40KQ) Drain Current 
fer [oxo | | ceion | cnorsonin |v |v | ov |v | asm 
ercoor [verse [+ cioon | cnorsoom |v |v |v |v | am 
a A OO 
a a 
Peroo [| i crtcos ‘| crorsoom [ov |v |v |v | im 
Feros [| romsre | croos | cnorsons [vy |v | |v _| evemay 
a A OO 
fwioor [axons [|r | enorsvom |v |v |v of v | aim 
[rine | ‘okowioeay [ ‘| arte | erorsonin [v |v [fh v [pean 
TC 
wT ean 
enone [esx [| now | cnorsvem |v | vat va v | sim 
[erove | ese.oar | ess.oars [enone | crorsos [iv [uw fv |v [24m 
ero [mone [| crow | crorsem fv [ov pov |v | am 
enone [sow [| cre | crorsove | ve | 
Oe 

GPIO10 PWM1 GPIO10 GPIOFS10.[0] 2-4mA 
Teron | em [| ere enorson| fv [wp vp eam 
eno | revue | _|erom | eporsiowr |v |v | | v | eam 
[erie | raven [| ano [ucworsioms [vy |v [fv | tam 
Fenow || ratizo [pero [erorsiom |v |v [fv | eam 
Peo | furan [roi | cnorsiom |v |v [|v | eam 
Pewee [emo [a] ere | cnorsiom |v |v [|v | eam 
enon | cesieu | “ears [ cron | enorsiom |v |v | | v | ama 
Pero [Tf | erm | onorsem |v [vy |v |v | 2am 
Fenore | paws [> —«|_enove | cnorsiem |v |v | | v | #1 
eno | nomiees [| enom | cnorsiem |v |v | |v _| #1 
Perms [| ero [oversee | 
Pero [Cf orm [morn [TT 
Pewoes [|| roe [oversee | TT 
a 
[ero | xsom | teresr | ono | onorsma [vy |v |v |v | ama 
[enon | vso0 [tera [aro | erorseom |v |v [vv | a4 
[erie | vso0e | weawresr [cron | erorsmm [ v |v [vv | a4 
fences [som [reise | cnoas | oporsmm [vy |v |v |v | aim 
[ence [som | ———«i| eno | onorsaom |v |v |v |v | tna 
[ences | veo «crows | ororsmm |v |v |v |v | a4 
[eres [som | ——*|arioas | cnorsani |v |v |v |v | am 
enoe [soo | —«|_ercar | cnorsom |v |v |v | v | ema 
ercozs [som [ «| cioas | cnorsasin |v |v |v |v | aim 
eno [cow [—‘|_ encom | cnorsem |v |v |v |v | ema 
[eres [so [| ena | cnorscem |v |v |v |v | eam 
enon [conf _—*| eno | cnorsems |v |v |v |v | eam 
oe 
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GPIO Alt. Alt. Default Alt. Selection Input Output Pull Up Open Output 
Output Input Alt. Output Reg. Enable Enable (40KQ) Drain Current 








GPIO2F KSO15 E51_RXD(ISP) GPIO2F GPIOFS28.[7] V V V 2-4mA 





< 
< 


a 
Os 
Os 
a 
Os 
a 
GPIOFS38.[0] 
TN 
om [| me roses | ve | 
oe [| wm | won|» | at | 
Tero [ow | «dro | crores | | tm) 
Tero [os | —*d| ero | ororseem | Se a | em 
a 
a 
Tero | | one | crow | corsoo ny ev [|v | ama 
Teron | onmem |__| cron q\uerorsam [omy vf» |v | ema 
Teron | | | ora, erorswn| —v [|| |e 
eos | | fueron crerswir |v [| +| | ama 
OO 
Toros | sow | uperows [erorsom |v |v [|v | ama 
Tero [| sar um utrow [ crorsom |v |v [|v | ama 
GPIO47 GP1O47 GPIOFS40.[7] V V 
Fo eo eee 


GPIO4A PSCLKO/ GPIO4A GPIOFS48.[2] V V 2-4mA 
P80CLK 

GPIO4B PSDATO/ GPIO4B GPIOFS48 [3] 2-4mA 
P80DAT 


a nes 
Teno | rscue [| oro | ororsom |v |v [|v | ama 
Teor | rsowe [| _erowr | ororsem |v |» ||» | ama 
Tero [dare | norm |v |v [fv | am 
a 
a 
[eros | cvwsieor [esr | _onow | onorsom |v |v |_|» | e1ema 
ero | wortcor | esrmmo | orom | onorswm |v |v ||» | e16mn_ 
emo | sconteor [sino | ono | onorswm |v |v [|v | rena 
Tero [| eons | ono | onorsom |v |v |v |v | ama 
Eau 7 ee 


GPIO59 TEST_CLK/ GPIO59 GPIOFS358.[1] 8-16mA 
SPICLK 


GPXIOA00 SDICS# 7 i | GPIO_MISC.(21 | MISC. | GPIO_MISC.(21 | | 24m | 4mA 


a ea al 
| ee eel ee 
Cea al a 


< 
< 
< 


-l-f4<]-fef< 
-f<|-|-]-|-| 


< 
vl 
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GPIO Alt. Alt. Default Alt. Selection Input Output Pull Up Open Output 
Output Input Alt. Output Reg. Enable Enable (40KQ) Drain Current 








Pemowe | sooo | | omomscm |v |v | | | mmm 
GPXIOA03 2-4mA 
Pemome | | 
OO 
Demo | | 
Fs 
Pemowe | | 
Pemome | [i 
Pemono | | 
Pemon | | ep 
Le 
femome[ | +i|~SSCirStC~<—~dSCS~é‘iSCéidCia 
FN ( 
A 


< 
<|< 





ee | eee | 
<|<|<|<|]<|]< 


< 
< 


< 


LE ree "4A See ee 
psxoor | | a hm 
psexonz {OT a es 
pexoms | Ts 
Cn 28 i 403 Ree eee 
_sexons | | a Hh DH es 
ee 
_sxoo7 | “AID | | | 


* denotes that these pins do not exist in KB926D. 


<|/<|<| < Na < 
J<|-|-|-/-1¢ 


< 
< 
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4.2.3 GPIO Registers Descriptions 


Function Selection Register 


Fovset [Wome | Tye | _——Deserpton = ett | Bank 


0x01 


0x02 


0x03 


0x04 


0x05 


0x06 


0x07 


0x08 


0x09 


Ox0A 


Ox0B 


GPIOFS08 


GPIOFS10 


GPIOFS18 


GPIOFS20 


GPIOFS28 


GPIOFS30 


GPIOFS38 


GPIOFS40 


GPIOFS48 


GPIOFS5S0O 


GPIOFS58 


_ 
R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


GPIOOO~GPIO07 Function Selection 


bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 


0: General purpose output function selected 

1: Alternative output function selected. 
GPIO0O8~GPIOOF Function Selection 

bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: General purpose output function selected 





1: Alternative output function selected. 
GPIO10~GPIO17 Function Selection 

bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: General purpose output function selected 

1: Alternative output function selected. 
GPIO18~GPIO1F Function Selection 

bit{O]~bit[7] stand for GPIO18~GPIO1F separately 
0: General purpose output function selected 

1: Alternative output function selected. 
GPIO20~GP1027 Function Selection 

bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: General purpose output function selected 

1: Alternative output function selected. 
GPIO28~GPIO2F Function Selection 

bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: General purpose output function selected 

1: Alternative output function selected. 
GPIO30~GPI1037 Function Selection 

bit{O}~bit[7] stand for GPIO30~GPIO37 separately 
0: General purpose output function selected 

1: Alternative output function selected. 
GPIO3C~GPIO3F Function Selection 

bit[4]~bit[7] stand for GPIO3C~GPIO3F separately 
0: General purpose output function selected 


If DAC selected, please do not set these related bits to “1”. 
* GPI38~GPI3B without alternative output function. 


GPIO40~GPI047 Function Selection 

bit[O]~bit[7] stand for GPIO40~GPI1047 separately 
0: General purpose output function selected 

1: Alternative output function selected. 


* GPI42~GPI43 without alternative output function. 


GPIO48~GPIO4F Function Selection 

bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: General purpose output function selected 

1: Alternative output function selected. 
GPIO50~GPIO57 Function Selection 

bit[O]~bit[7] stand for GPIO50~GPIO5/7 separately 


0: General purpose output function selected 


1: Alternative output function selected. 
GPIO58~GPIO059 Function Selection 

bit[O]~bit[1] stand for GPIO58~GPIO59 separately 
0: General purpose output function selected 

1: Alternative output function selected. 
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Output Enable Register 


Fovset [Wome | Type | ———eweripton = ett | Bark 


GPIO0O0O~GPIO07 Output Enable 
bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 


_ _ 


0x11 


0x12 


0x13 


0x14 


0x15 


0x16 


0x17 


0x18 


0x19 


Ox1A 


GPIOOE08 


GPIOOE10 


GPIOOE18 


GPIOOE20 


GPIOOE28 


GPIOOE30 


GPIOOE38 


GPIOOE40 


GPIOOE48 


GPIOOESO 


R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 


R/W 
R/W 


R/W 


R/W 


0: Output Disable 

1: Output Enable 

GPIOO8~GPIOOF Output Enable 

bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Output Disable 

1: Output Enable 

GPIO10~GPIO17 Output Enable 

bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Output Disable 

1: Output Enable 

GP1IO018~GPIO1F Output Enable 

bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: Output Disable 

1: Output Enable 

GPIO20~GPI027 Output Enable 

bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Output Disable 

1: Output Enable 

GPIO28~GPIO2F Output Enable 

bit[O0]~bit[7] stand for GPIO28~GPIO2F separately 
0: Output Disable 

1: Output Enable 

GPIO30~GPIO37 Output Enable 

bit[O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Output Disable 

1: Output Enable 

GPIO3C~GPIO3F Output Enable 

bit[4]~bit[7] stand for GPIO3C~GPIO3F separately 
0: Output Disable 

1: Output Enable 

* GPI38~GPI3A without outout enable feature. 
GPIO40~GPI047 Output Enable 

bit[O]~bit[7] stand for GPIO40~GP1047 separately 
0: Output Disable 

1: Output Enable 

* GPI42~GPI43 without output enable. 
GPIO48~GPIO4F Output Enable 

bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: Output Disable 

1: Output Enable 

GPIO50~GPIO57 Output Enable 

bit[O]~bit[7] stand for GPIO50~GPIO57 separately 
0: Output Disable 

1: Output Enable 
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GPIOOE58 GPIO58~GPIO059 Output Enable 0x00 OxFC 
bit[O]~bit[1] stand for GPIO58~GPIO59 separately 
0: Output Disable 
1: Output Enable 

GPXAOE00 GPXIOA00~GPXIOA07 Output Enable 0x00 OxFC 
bit[O]~bit[7] stand for GPXIOA00~GPXIOA07 separately 
0: Output Disable 
1: Output Enable 





GPXAOE16 
GPXDOEO0O 


GPXIOA16~GPXIOA18 Output Enable 0x00 OxFC 
bit[O]~bit[2] stand for GPXIOA016~GPXIOA18 separately 

0: Output Disable 

1: Output Enable 

GPXIODO0~GPXIODO7 Output Enable 0x00 OxFC 
bit[O]~bit[7] stand for GPXIODO00~GPXIODO7 separately 

0: Output Disable 

1: Output Enable 





GPXAOE08 R/W GPXIOA08~GPXIOA15 Output Enable 0x00 OxFC 
bit[O]~bit[7] stand for GPXIOA08~GPXIOA15 separately 
0: Output Disable 
1: Output Enable 
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Output Data Port Register 


Foftset | Name | Type | + ~—~—~—~Deseription = 
0x20 GPIODOO GPIO0O0~GPIOO07 Output Data Port for output function. 0x00 OxFC 
a ad a ll 
0x21 GPIODO8 GPIO08~GPIOOF Output Data Port for output function. 0x00 OxFC 
ae 
0x22 GPIOD10 R/W GPIO10~GPIO17 Output Data Port for output function. 0x00 OxFC 
OM [eee | [itareramaeronoranor aman, | | 
0x23 GPIOD18 R/W GPIO18~GPIO1F Output Data Port for output function. 0x00 OxFC 
a ee 
0x24 GPIOD20 R/W GPIO20~GPIO27 Output Data Port for output function. 0x00 OxFC 
OM [ores | | serseramaeronemanoa mma, || 
0x25 GPIOD28 R/W GPIO28~GPIO2F Output Data Port for output function. 0x00 OxFC 
ae 
0x26 GPIOD30 R/W GPIO30~GPIO37 Output Data Port for output function. 0x00 OxFC 
OM [oreee | | terseramaeronemanesrsmmaay | | 
0x27 GPIOD38 R/W GPIO3C~GPIO3F Output Data Port for output function. 0x00 OxFC 
Bit[4]~bit[7] stand for GPIO3C~GPIO3F separately 
* GPI38~GPI3B have no output data ports. 
0x28 GPIOD40 R/W GPIO40~GP1047 Output Data Port for output function. 0x00 OxFC 
OM [ereee | [rere snogsercer say | | 
0x29 GPIOD48 R/W GPIO48~GPIO4F Output Data Port for output function. 0x00 OxFC 
a ee 
Ox2A GPIOD50 R/W GPIO50~GPIO57 Output Data Port for output function. 0x00 OxFC 
OM ore LA tarettamaeronowerosrameaay | | 
Ox2B GPIOD58 R/W GPIO58~GPIO59 Output Data Port for output function. 0x00 OxFC 
eee ee [storseramieronewaronmmmany | | 
Ox2C GPXADOO R/W GPXIOA00~GPXIOAO7 Output Data Port for output function. 0x00 OxFC 
Oe RE sovenseser cron ewan | | 
Ox2D GPXADO8 R/W GPXIOA08~GPXIOA15 Output Data Port for output function. 0x00 OxFC 
SR SMe |B | seveamder one covonsemmay | | 
Ox2E GPXAD16 R/W GPXIOA16~GPXIOA18 Output Data Port for output function. 0x00 OxFC 
OS [Sm tovortamercrcon-onsonesmmaty || 
Ox2F GPXDDOO R/W GPXIODO0~GPXIODO7 Output Data Port for output function. 0x00 OxFC 
OM [ore | |tarseramieranaon-crccormeany | | 
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Input Data Port Register 


| Offset | Name | Type. | ) sieseription 
0x30 GPIOINOO GPIOO0~GPIO07 Input Data Port for input function. OxFF OxFC 
al 
0x31 GPIOINO8 GPIO08~GPIOOF Input Data Port for input function. OxFF OxFC 
OO [eM |sasmemstrenowcnor may | | 
0x32 GPIOIN10 GPIO10~GPIO17 Input Data Port for input function. OxFF OxFC 
O8 [eene |S [stareramaeranotanorramimy | | 
0x33 GPIOIN18 GPIO18~GPIO1F Input Data Port for input function. OxFF OxFC 
OO [ene [stasimamstranowanor my | | 
0x34 GPIOIN20 GPIO20~GPI1027 Input Data Port for input function. OxFF OxFC 
a ee ee 
0x35 GPIOIN28 GPIO28~GPIO2F Input Data Port for input function. OxFF OxFC 
OO [een | | ssmamstrenoacno way | 
0x36 GPIOIN30 GPIO30~GPIO37 Input Data Port for input function. OxFF OxFC 
2 [een |S |stereramaeronemarcsrmemy | 
0x37 GPIOIN38 GPIO38~GPIO3B Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[3] stand for GPIO38~GPIO3B separately 
* GPO3C~GPOSF have no input.data ports. 
0x38 GPIOIN40 GPIO40~GPI1047 Input Data Port for input function. OxFF OxFC 
OO [een | S| stereaeatr nomad, | | 
0x39 GPIOIN48 GPIO48~GPIO4F Input Data Port for input function. OxFF OxFC 
OO LenS lorereamersseercroarseany | | 
0x3A GPIOIN50 GPIO50~GPIO57 Input Data Port for input function. OxFF OxFC 
Oe Leen | \rtterameernownarosraemaay | | 
0x3B GPIOIN58 GPIO58~GPIO059 Input Data Port for input function. OxFF OxFC 
Oe Le Nstarseramierancwaron mmm, | | 
Ox3C GPXAINOO GPXIOA00~GPXIOAO07 Input Data Port for input function. OxFF OxFC 
| P starsnamserenous-onsr many || 
Ox3D GPXAINO8 GPXIOA08~GPXIOA15 Input Data Port for input function. OxFF OxFC 
Oe eT |steramier cone cononsemmy | | 
Ox3E GPXAIN16 GPXIOA16~GPXIOA18 Input Data Port for input function. OxFF OxFC 
COLONY || tarortanserensoxe-onsoue mma || 
Ox3F GPXDINOO GPXIODO0~GPXIODO7 Input Data Port for input function. OxFF OxFC 
OO [rms |S [otareramneranoos-crccotmeany | | 
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Pull-up Enable Register 


Offset | Name | Type | Description | Defauit | Bank 


0x40 GPIOPUOO R/W GPIOO0~GPIO07 Internal Pull-Up Resistor Enable for input 0x00 OxFC 
function 
bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 
0: Pull-Up resistor disable 
1: Pull-Up resistor enable 
R/W 


0x41 GPIOPU08 GPIO08~GPIOOF Internal Pull-Up Resistor Enable for input 0x08 OxFC 
function 


bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Pull-Up resistor disable 





1: Pull-Up resistor enable 


GPIOPU10 R/W GPIO10~GPIO017 Internal Pull-Up Resistor Enable for input 
function 


bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Pull-Up resistor disable 


0x42 0x00 OxFC 


1: Pull-Up resistor enable 


GPIOPU18 R/W GP1IO18~GPIO1F Internal Pull-Up Resistor Enable for input 
function 


bit[O]~bit[7] stand for GP1IO18~GPIO1F separately 
0: Pull-Up resistor disable 


0x43 0x00 OxFC 


1: Pull-Up resistor enable. 


GPIOPU20 R/W GPIO20~GPI1027 Internal Pull-Up Resistor Enable for input 
function 


bit[O]~bit[7] stand for GPIO2Z0~GPI1O27 separately 
0: Pull-Up resistor disable 


0x44 OxOF OxFC 


1: Pull-Up resistor enable 


GPIOPU28 R/W GPIO28~GPIO02F Internal Pull-Up Resistor Enable for input 
function 


bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: Pull-Up resistor disable 


0x45 0x00 OxFC 


1: Pull-Up resistor enable 


GPIOPU30 R/W GPIO30~GPIO37 Internal Pull-Up Resistor Enable for input 
function 


bit[O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Pull-Up resistor disable 


0x46 OxFF OxFC 





1: Pull-Up resistor enable 


at | ev |, ev OXF 


0x48 GPIOPU40 R/W GPIO40~GPIO047 Internal Pull-Up Resistor Enable for input 0x00 OxFC 
function 


bit[O]~bit[7] stand for GPIO40~GPI1047 separately 
0: Pull-Up resistor disable 


: 


1: Pull-Up resistor enable 


GPIOPU48 R/W GPIO48~GPIO4F Internal Pull-Up Resistor Enable for input 
function 


bit[O]~bit[7] stand for GPIO48~GPIO4F separately 


0x49 0x00 OxFC 


0: Pull-Up resistor disable 





1: Pull-Up resistor enable. 


Copyright©2008, ENE Technology Inc. 35 


eNMe 


ENE TECHNOLOGY INC. 


7 





KB926D Keyboard Controller Datasheet 


GPIO50~GPIO57 Internal Pull-Up Resistor Enable for input 0x00 OxFC 
function 

bit[O]~bit[7] stand for GPIO50~GPIO5/7 separately 

0: Pull-Up resistor disable 

1: Pull-Up resistor enable 

GPIO58~GPIO59 Internal Pull-Up Resistor Enable for input 0x00 OxFC 
function 

bit[O]~bit[1] stand for GPIO58~GPIO59 separately 

0: Pull-Up resistor disable 

1: Pull-Up resistor enable. 





- 
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Open Drain Enable Register 


| Offser_| Name | Tye | Description | Defauit | Bank 


0x50 GPIOODOO R/WOC GPIOO0~GPIOO07 Open Drain Enable for output function 0x00 OxFC 
bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 
0: Open drain disable 
1: Open drain enable. 


0x51 GPIOOD08 R/WOC GPIO08~GPIOOF Open Drain Enable for output function 0x00 OxFC 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 


0: Open drain disable 


1: Open drain enable. 


GPIOOD10 R/WOC GPIO10~GPIO17 Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Open drain disable 
1: Open drain enable. 

GPIOOD18 R/WOC GPIO18~GPIO1F Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: Open drain disable 
1: Open drain enable. 

GPIOOD20 R/WOC GPIO20~GPIO27 Open Drain Enable for output function 
bit[O0]~bit[7] stand for GPIO2Z0~GPI1O27 separately 
0: Open drain disable 
1: Open drain enable. 

GPIOOD28 R/WOC GP1IO28~GPIO2F Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: Open drain disable 
1: Open drain enable. 


GPIOOD30 R/WOC GPIO30~GPIO37 Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Open drain disable 
1: Open drain enable. 


0x52 0x00 OxFC 


0x53 0x00 OxFC 


0x54 0x00 OxFC 


0x55 0x00 OxFC 


0x56 0x00 OxFC 





0x57 RSV RSV OxFC 
0x58 GPIOOD40 R/WOC GPIO40~GPIO47 Open Drain Enable for output function 0x00 OxFC 
bit[O]~bit[7] stand for GPIO40~GP1047 separately 
0: Open drain disable 


1: Open drain enable. 


0x59 GPIOOD48 R/WOC GPIO48~GPIO4F Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: Open drain disable 
1: Open drain enable. 

Ox5A GPIOOD50 R/WOC GPIO50~GPIO57 Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO50~GPIO57 separately 
0: Open drain disable 
1: Open drain enable. 

0x5B GPIOOD58 R/WOC GPIO58~GPIO59 Open Drain Enable for output function 
bit[O]~bit[1] stand for GPIO58~GPIO59 separately 
0: Open drain disable 
1: Open drain enable. 
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Input Enable Register 


| Offset | Neme | Tyre | Description | (Defouit | Bank 


GPIOOO~GPIO07 Input Enable for input function 
bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 


7 _ 


0x61 


0x62 


0x63 


0x64 


0x65 


0x66 


Ox67 


0x68 


0x69 


Ox6A 


GPIOIE08 


GPIOIE10 


GPIOIE18 


GPIOIE20 


GPIOIE28 


GPIOIE30 


GPIOIE38 


GPIOIE40 


GPIOIE48 


GPIOIESO 


R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 


R/W 


R/W 
R/W 


R/W 


0: GPIO input mode disable 

1: GPIO input mode enable. 

GPIO08~GPIOF Input Enable for input function 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPIO10~GPIO17 Input Enable for input function 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPIO18~GPIO1F Input Enable for input function 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPIO20~GPI1027 Input Enable for input function 
bit[O]~bit[7] stand for GPIO2Z0~GPI1O27 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GP1IO28~GPIO2F Input Enable for input function 
bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPIO30~GPIO37 Input Enable for input function 
bit[O]~bit[7] stand for GPIO30~GPIO37 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPIO38~GPIO3B Input Enable for input function 
bit[O]~bit[3] stand for GPIO38~GPIO3B separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

* GPO3C~GPOSF have no input functions. 
GPIO40~GPI047 Input Enable for input function 
bit[O]~bit[7] stand for GPIO40~GP1047 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPIO48~GPIO4F Input Enable for input function 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPIO50~GPIO57 Input Enable for input function 
bit[O]~bit[7] stand for GPIOS50~GPIO5/7 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 
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GPIO58~GPI059 Input Enable for input function 
bit[O]~bit[1] stand for GPIO58~GPIO59 separately 

0: GPIO input mode disable 

1: GPIO input mode enable. 

GPXIOA00~GPXIOAO7 Input Enable for input function 
bit[O]~bit[7] stand for GPXIOA00~GPXIOAO07 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPXIOA08~GPXIOA15 Input Enable for input function 
bit[O]~bit[7] stand for GPXIOA08~GPXIOA15 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPXIOA16~GPXIOA18 Input Enable for input function 
bit[O]~bit[2] stand for GPXIOA16~GPXIOA18 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

GPXIOD00~GPXIOD07 Input Enable for input function 
bit[O]~bit[7] stand for GPXIODOO0~GPXIODO7 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 
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GPIO_MISC Control Register 


poset | Name | Bit | Tye | eseription | Defeat | Bank 





0x70 GPIO_MISC 7 R/W | ESB_DAT(GPIOOC) output current selection 0x0 OxFC 
0: 8mA 
1: 16mA 
R/W SPICLK(GPIO58) output current selection 
0: 8mA 
1: 16mA 
5 R/W ESB _CLK(GPIOOB) output current selection 
0: 8mA 
1: 16mA 
3 R/W GPIO17 / GPIO18 are featured with signal bypass function. 
Signal input via GPIO17 can be directly passed through 
GPIO18. 
0: Pass through function disable 
yo 1: Pass through function enable 
2 R/W Alternative functions select for GPXIOA00~GPXIOA02. 
ia 0: GPXIOA00~GPXIOAO02 remain default output function 
1: GPXIOA00~GPXIOA02 become SDICS#, SDICLK, and 
SDIDO functions. 
1 R/W Debug port80 interface selection. 
nk 0: Debug port80 interface using PBOCLK/P80DAT 
1: Debug port80. interface using PSCLKO/PSDATO as 
P80CLK/P80DAT 
R/W Beep glue logic switch. 
GP1IO12 can be output a specific function as following formula. 
GPIO12 = PWM2 @GP/016(input) @GP/IO17(input) 
0: Beep glue logic function disable 
1: Beep glue logic function enable 
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4.2.4 GPIO Programming Sample 
In this section gives some programming sample to control GPIO module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 


scenario of GPIO filed application. 


comple SSS 
PN ton 


GPIOO07 (GPIO) Output 


Programming model 


1. set function selection register. 
GPIOFSO00 (OxFCO0) = 0x03 

2. set related pins to be output enable. 
GPIOOE00 (OxFC10) = 0x93 

3. set related pins to be input enable. 
GPIOIE00 (OxFC60) = 0x6C 
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4.3 Keyboard and Mouse Control Interface (KBC) 
4.3.1 KBC I/F Function Description 
The KBC is compatible with i8042 and responsible for keyboard/mouse accessing via 
legacy 60h/64h ports. The port 60h is the data port and port 64h is the command port. The legacy 
IRQ1 for keyboard devices and IRQ12 for mouse devices can be generated. The KBC interface 


provides fast GA20 control for legacy application. 


KBC data register can be accessed by host or KBC firmware. Writing this register will setup a 
OBF (Output Buffer Full) flag, which can be clear by firmware. While the host issues I/O write to 
60h/64h port, an IBF (Input Buffer Full) flag will assert. The interrupts can be programmed to issue 
while the flag of IBF/OBF asserting. 


The following table gives a Summary about port 60h/64h accessing. 


Tren [tosses [Te [Posi 
/O Write KBCDAT (OxFC85) Write data to keyboard/mouse 


I/O Write KBCCMD (0xFC84) Write command to keyboard/mouse 





/O Read KBCDAT (OxFC85) Read data from keyboard/mouse 
I/O Read KBCSTS (OxFC86) Read status from keyboard/mouse 


KBC data register, KBCDAT, keeps data from host or data written by KBC firmware. 


=F <=  -  :  -S * 
Keyboard/Mouse Data Register 


KBC. command register, KBCCMD, is used to keep the command from host. This register is 


read only. 


ibis ee Se 6 ee Ee ee aie Ss 
Keyboard/Mouse Command Register 


KBC status register, KBCSTS, keeps the status as the following table. For more detail please 


refer to the section, KBC Registers Description. 


| Bit_| 7 | 6 | 5 | 4 | 3 | 2 [1 { 0 
Parity Error Aux. Data Flag | Uninhibited | Address (A2) | System Flag 
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4.3.2 KBC Registers Description 
KBC Command Byte Register (KBC command 20h/60h) 


rowset[ Wome | et | Type | __—iscrpvon == état | ak 


: - 
R/W 
a 
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PS/2 hardware mode enable. 0x40 OxFC 
0: Disable 

1: Enable 

If the host issues command 20h via port 64h, and the KBC 
returns data via port 60h. This bit will always be read as zero. 
Scan code set2 conversion enable (PS/2 scan code set2 
converts to set 1) 

0: Disable 

1: Enable 

Disable Auxiliary device 

0: Enable 

1: Disable 

Disable Keyboard device 

0: Enable 

1: Disable 

Inhibit Override 

0: Disable 

1: Enable 

System Flag (warm boot flag) 

0: cold boot 

1: warm boot 

IRQ12 Enable 

While KBCSTS[5]=1 (Auxiliary Data Flag) and KBCSTS[0]=1 
(OBF), then IRQ12 will issue. 

0: Disable 

1: Enable 

IRQ1 Enable 

While KBCSTS[5]=0 (Auxiliary Data Flag) and KBCSTS[0]=1 
(OBF), then IRQ1 will issue. 

0: Disable 

1: Enable 
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KBC Configuration 


rowset[ Wome | | Type | ______esciplon === etal | ak 





0x81 KBCCFG 7 R/W_ | Keyboard lock enable 0x00 OxFC 
0: Disable 
1: Enable 
R/W Fast gate A20 control 

0: Disable gate A20 control 
1: Enable gate A20 control 

5 KBC hardware command sets (90h~93h, D4h) enable. 
0: Disable 
1: Enable 

4 R/W KBC hardware command sets (60h, A7h~ABh, ADh~AEh) 
enable. 
0: Disable 
1: Enable 

3 R/W Keyboard lock flag status 
0: keyboard not lock or not inhibit 
1: keyboard lock or inhibit 

2 R/W KBC hardware command sets (A4h, A6h) enable. 
0: Disable 
1: Enable 

1 R/W IBF (KBCSTS[1]) interrupt enable. (IBF from 0 to 1) 
0: Disable 

aK 1: Enable 
R/W OBF (KBCSTSJ[0]) interrupt enable (OBF from 1 to 0) 

0: Disable 
1: Enable 
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KBC Interrupt Pending Flag 


rowset[ Wome | et | Type | ______—escipuon ==” tlt | ak 


RIW1C 
RIW1C 
7 RIW1C 
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0x00 | OxFC 
Status of KBC command handled by firmware 
While receiving KBC commands which need firmware to 
handle, the hardware will set this bit. Then the firmware will 
deal with all the following command until this bit is clear by 
firmware. 
IBF interrupt pending flag 
0: no IBF interrupt occurs 
1: IBF interrupt occurs 
OBF interrupt pending flag 
0: no OBF interrupt occurs 
1: OBF interrupt occurs 
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Name Descripti j Default sank 
KBC hardware command set (FEh) enable 0x00 OxFC 
0: Disable 


1: Enable 


0x83 KBCHWEN 


KBC hardware command set (EOh) enable 
0: Disable 
1: Enable 
KBC hardware command set (D3h) enable 
0: Disable 
1: Enable 
KBC hardware command set (D2h) enable 
0: Disable 
1: Enable 
KBC hardware command set (D1h).enable 
0: Disable 
1: Enable 
KBC hardware command set (DOh) enable 
0: Disable 
1: Enable 
KBC hardware command set (COh) enable 
0: Disable 
1: Enable 
KBC hardware command set (20h) enable 
0: Disable 
1: Enable 


| Description Default Bal 


Offset Name Bit Type IK 
KBCCMD | 7-0 | RO | Command written to port 64h will be stored in this register 


Default E 


Name Bit Type Description sank 
KBCDAT 7-0 R/W Data written to this register to make OBF set (OBF=1). 0x00 OxFC 
The host read this register via port 60h. 


0x85 
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| 0x86 KBCSTS 7 R/W Parity error 
0: No parity error occurs in PS/2 protocol 
1: Parity error occurs in PS/2 protocol. 
R/W Timeout 
0: No timeout occurs in PS/2 protocol 
1: Timeout occurs in PS/2 protocol. 


E2E_2 Auxiliary data flag 


Uninhibited 
0: keyboard inhibited 
1: keyboard not inhibited 


3 Address (A2) 
0: output buffer data from 60h 
1: output buffer data from 64h 


Do [ene [or a 





ine Description Default | Bank 
RSV 


Typ Description Default | Bank 


KBCDATR Ta Read back port of KBCDAT, 0xFC85 





Copyright©2008, ENE Technology Inc. 47 


CNie 





ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 





4.4 ENE Serial Bus Controller (ESB) 
4.4.1 ESB Function Description 
To extend the usage of the current design, an ENE serial bus interface is introduced. An 
external ESB device can be controlled by firmware transparently. As the following table, 4 memory 


address ranges are reserved for ESB devices. 


| MemeryRonge 


In the ESB architecture, external ESB devices are supported. And each device can be 





configured with interrupt capability. A figure gives the topology of ENE Serial Bus as following. 





" Chip 1 PT tt Ext. ( ; i i 





The topology of ENE Serial Bus 
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4.4.2 ESB Registers Description 


ESB Configuration 


poset | Name | Bit | Te | Description | Defeuit | Bank 


. _ 
6-5 R/W 
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Loop back test enable 0x00 OxFC 

0: Disable 

1: Enable 

ESB clock selection. 

00: (main clock) / 8 

01: (main clock) / 4 

10: (main clock) / 2 

11: (main clock) / 1 

External device access mode. 

0: Access external device via 4 predefined memory ranges. 
(automatic mode) 

1: Access external devices via ESBCA, ESBCD and ESBRD 
registers. (byte mode) 

ESB clock output enable 

0: Disable 

1: Enable 

ESB interrupt enable 

0: Disable 

1: Enable 

ESB host queries device interrupt status automatically. (when 

ESBCFG[3]=1) 

0: Disable 

1: Enable 

ESB function enable 

0: Disable 

1: Enable 
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ESB Command and Status 


rorset [name [6 | Tyre | ———eserpion =| Beta | ak 
a 


R/W1C | Device resume signal flag. 


0: no event 
1: event occurs. 
ESB bus timeout status 

0: no timeout event 

1: bus timeout 

Device data received status. 

0: no data received 

1: data received. 

ESB host busy flag. 

0: not busy 

1: host busy 

Start to send command, command byte in ESBCD, OxFC94 
Please write “O” will not.work. 

1: send command 


ESB access command type (while ESBCFG[3]=1) 


00: interrupt query 
01: read 


10: write 


11: Reserved 
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[pet 


Device resume signal interrupt enable 

0: Disable 

1: Enable 

Bus timeout interrupt enable 

0: Disable 

1: Enable 

Device data received interrupt enable 

0: Disable 

1: Enable 

Interrupt enable (IRQ3) of external ESB device. 
0: Disable 

1: Enable 

Interrupt enable (IRQ2) of external ESB device. 
0: Disable 

1: Enable 

Interrupt enable (IRQ1) of external ESB device. 
0: Disable 

1: Enable 

Interrupt enable (IRQO) of external ESB device. 
0: Disable 

1: Enable 


External ESB device address to be accessed. (when 
ESBCFG[3]=1) 


The address is predefined according to different device. 


t | Defautt | fault 
ESBCD ae | Write data port to external al ESB device device (when ESBCFG[3]=1) 





Offset Name it ype Descriptior | Default 
0x95 ESBRD 7-0 R/W Read data port to external ESB device (when ESBCFG[3]=1) 

If loop back test enabled, ESBCFG[7]=1, the register will be 

writable, otherwise, read-only. 


Copyright©2008, ENE Technology Inc. 51 


Cie 


ENE TECHNOLOGY INC. 


KB926D Keyboard Controller Datasheet 





ESB Enable for External Device 


rorset[ Wome [et | Type | __—Dessrpion = — Deut | Bank 


0x96 ESBED 


3 R/W 


2 R/W 
1 R/W 
R/W 
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00 | FC 


Low clock mode enable (clock source 32KHz) 


For performance and power saving consideration, while low 
clock mode enabled, please set the query function off. 


0: Disable 
1: Enable 


Enable external ESB device decoding address 
OxFEEO~OxFEFF 


0: Disable 
1: Enable 


Enable external ESB device decoding address 
OxFCCO~OxFCCF 


0: Disable 
1: Enable 


Enable external ESB device decoding address 
OxFCBO~0OxFCBF 


0: Disable 
1: Enable 





Enable external ESB device decoding address 
OxFDOO~OxFDFF. 


0: Disable 
1: Enable 





52 


Cie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 





ESB Interrupt Event Pending Flag for External Chip 


onset | Name | Bit | Te | Description | Defeat | Bank 


0x97 ESBINT 7 R/W1C | Interrupt event pending flag of IRQ7 (cascade mode only) 0x00 OxFC 

0: no event 
1: event occurs 

R/W1C | Interrupt event pending flag of IRQ6 (cascade mode only) 
0: no event 
1: event occurs 
| Interrupt event pending flag of IRQ5 (cascade mode only) 
0: no event 
1: event occurs 

R/W1C | Interrupt event pending flag of IRQ4 (cascade mode only) 
0: no event 
1: event occurs 

R/W1C | Interrupt event pending flag of IRQ3 
0: no event 
1: event occurs 

R/W1C | Interrupt event pending flag of IRQ2 
0: no event 
1: event occurs 
Interrupt event pending flag of IRQ’ 
0: no event 
1: event occurs 
Interrupt event pending flag of IRQO 
0: no event 
1: event occurs 


ESB Cascade Mode Configuration 


7 EE eee 


0x98 ESBCAS Interrupt enable of IRQ7 for external chip 0x00 OxFC 

0: disable 

1: enable 

Interrupt enable of IRQ6 for external chip 

0: disable 

1: enable 

Interrupt enable of IRQ5 for external chip 

0: disable 

1: enable 

Interrupt enable of IRQ4 for external chip 

0: disable 

1: enable 

a 

Cascade mode enable 

0: disable 

1: enable 
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4.4.3 ESB Programming Sample 
In this section gives some programming sample to control ESB module. Please 
note, ENE does not guarantee these codes in every field application. The following table describes 
scenario of ESB filed application. 


A device connecting to ESB master. 


ro 


GPIOFS08[4:3] (OxFC01[4:3])= 11b ; ESB function selection pin 
GPIOIE08[4] (OxFC61[4]) = 1b ; set related pin as an input 


ESBCFG (0xFC90) = 0x69 ; ESB clock=32MHz / EPB mode enable 
ESBED (0xFC96) = 0x02 ; enable ESB 


Now F/W can access register OxFCCO~OxFCCF 
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4.5 Internal KeyBoard (IKB) Encoder 
4.5.1 IKB Function Description 
The KBC supports internal keyboard encoder (IKB) in the notebook system. Here is the 


feature highlight of IKB module. 


- Support 18x8 matrix. 

- Keyboard scan output (KSO) 18 lines. 

- Keyboard scan input (KSI) 8 lines 

- KSO/KSI can be programmed to be GPIO 

- KSO/KSI internal programmable pull-high feature supported. 
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4.5.2 IKB Registers Description 


IKB Configuration 


Rec ey Ce 


. _ 
in 


IKB scan controller test mode enable. 


0: Disable 





1: Enable 
IKB PS/2 wait time setting. The IKB makes sure PS/2 bus idle 


for specific time and then transmit the scan codes. 


0:8 us 
1:64 us 





Force controller to scan key matrix. Write “1” to start. 


1 R/W 


R/W 
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IKB scan repeat enable. 

Set this bit force the IKB controller to scan every 30ms. 
0: Disable 

1: Enable 


Standard KB command hardware mode enable. 





Once the IKB received standard KB command, the hardware 
will handle it. 


0: Disable 
1: Enable 
IKB scan controller enable. 
0: Disable 


1: Enable 
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IKB LED Control 


poset | Name | Bit | Te | Description | Defeat | Bank 


OxA1 IKBLED 7 R/W NumLock key 0x00 OxFC 
0: Fn-Lock 
1: NumLock =Fn-Lock 
R/W Flag of Fn-Shift (in hardware mode) 
0: Fn-Shift not pressed 
1: Fn-Shift pressed 
5 R/W Flag of Fn-Lock (in hardware mode) 
0: Fn-Lock not pressed 
1: Fn-Lock pressed 
4 R/W LED output polarity, CapLock/NumLock/ScrLock output 
0: positive logic 
1: negative logic 
2 R/W CapLock LED driving 
aye Once EC firmware gets the command to light up CapLock 
LED, F/W will setup this bit. 
NumLock LED driving 
Once EC firmware gets the command to light up NumLock 
LED, F/W will setup this bit. 
aie ScrLock LED driving 
Once EC firmware gets the command to light up ScrLock 
LED, F/W will setup this bit. 


IKB Typematic Control 


poset | Name | Bit | Te | Description | Defeat | Bank 
OxA2 


IKBTYREC 5 i 0x00, | OxFC 

6-5 ile key repeat delay time selection. 
00b: 250ms 
01b: 500ms 
10b: 750ms 
11b: 1 sec 

4-0 R/W Typematic repeat characters per second. 
1Fh: 2 char/sec 10h: 10 char/sec 
1Bh: 3 char/sec ODh: 12 char/sec 
18h: 4 char/sec OBh: 15 char/sec 
17h: 5 char/sec O8h: 16 char/sec 
15h: 6 char/sec O5h: 20 char/sec 
13h: 8 char/sec 00h: 30 char/sec 
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IKB Interrupt Enable 


rowset[ Wome | et | Type | ____—_—_—Deseipuon == (tat | ak 


5 R/W 


- 
- 
- 


) 
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00 | FC 


Interrupt enable. While the following commands handled by 
hardware occur. 


KB reset / KB disable / Non-standard hardware mode 
command 


0: Disable 

1: Enable 

IKB RX finished interrupt enable. 

0: Disable 

1: Enable 

IKB TX finished interrupt enable. 

0: Disable 

1: Enable 

IKB typmatic repeat timeout interrupt enable. 

0: Disable 

1: Enable 

IKB scan code finished interrupt enable. (IKBHCFG[0]=0) 
0: Disable 

1: Enable 

Or IKB break key (hotkey) interrupt enable. (IKBHCFG[0]=1) 
0: Disable 

1: Enable 

IKB make key interrupt enable. (IKBHCFG[0]=0) 

0: Disable 

1: Enable 

Or IKB make key (hotkey) interrupt enable. (IKBHCFG[0]=1) 
0: Disable 

1: Enable 
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ren [remem [ain | 


_ aia 
7 RIW1C 
RIW1C 
RIW1C 
RIW1C 
RIW1C 
RIW1C 
R/W1C 


Force the IKB controller enter idle mode. 0x00 OxFC 
Write “1” to enter idle mode. 

IKBSADR (0xFCAQ) valid flag. 

0: no more valid IKBSADR 

1: IKBSADR valid 

Interrupt flag. While the following commands handled by 
hardware occur. 

KB reset / KB disable 

0: event is not active 

1: event is active 

IKB RX finished and non-standard hardware mode command 
occurring interrupt flag. 

0: event is not active 

1: event is active 

IKB TX finished interrupt flag. 

0: event is not active 

1: event is active 

IKB typmatic repeat timeout interrupt flag 

0: event is not active 

1: event is active 

IKB scan code finished interrupt flag. (IKBHCFG[0]=0) 
IKB break key (hotkey) interrupt flag. (IKBHCFG[0]=1) 
0: event is not active 

1: event is active 

IKB make key interrupt flag. (IKBHCFG[0]=0) 

IKB make key (hotkey) interrupt flag. (IKBHCFG[0]=1) 
0: Disable 

1: Enable 


poset | Name | Bit | Tye | Description =| Defeat | Bank 


_ 


The IKB port to transmit data to PS/2 controller 0x00 OxFC 
Writing to this port, the data will be delivered to PS/2 controller. 

After transmission completes and a TX finished interrupt 

issues. 


poser | Name | Bit | Te | Description | Defeuit | Bank 


— 
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The IKB port to receive data from PS/2 controller. 0x00 OxFC 
After receiving data from PS/2 controller, a RX _ finished 
interrupt issues. 
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IKB hotkey flag while hardware mode enable (IKBCFG[0]=1) 
0: event is not active 

1: event is active 

IKB hotkey finish indicator 


While KBC recognizes a hotkey, the KBC setup the hotkey flag 
(IKBCFG[2]) to invoke firmware to handle. Firmware will write 
“1” to this bit after completing the hotkey event. 


IKB hardware mode enable 
0: Disable 
1: Enable 


IKBKSI at a IKB scan input buffer 


ffset Name | | Vetault — fault | Bank 
IKBSADR aT ied IKB scan address of current entkey 


[-—— 
Offset L Def | Default | 


OxAA IKBSDB RW | KSO release (floating) time OxF7 ct 
ye Time = (value + 1)*8us 
3-0 R/W KSO drive low time 
psf ee Time = (value + 1)*8us 


“IKBMK eh scan controller places make key i make key in this register.  oxo0 —_ 
If hotkey occurs, the register contains the matrix value. 


escription Default | 


The scan controller places break key in this register. 0x00 OxFC 
If hotkey occurs, the register contains the matrix value. 


set | Bit | Default 
a ed 
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inne 


OxAF 
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IKB Matrix Table Address = OxF400 + (IKBMTA * 0x100) 
0: OxF400~0xF4FF 4: OxF800~0xF8FF 
1: OxF500~OxF5FF 5: OxF900~0xF9OFF 
2: OxF600~0xF6FF 6: OxFAQ0~OxFAFF 
3: OxF700~OxF7FF 7: OxFBOO~OxFBFF 


| Default | Bank 
0x00 OxFC 


IKB code buffer full flag. When the code buffer full, this flag will 
be set. 


0: not over 8 keys in the code buffer. 

1: 8 keys in the code buffer.. 

Ghost key identification flag (IKBHCFG[O]=1) 
0: No ghost key 


1: Ghost key found 


IKB make key scan flag, If this bit is.set to “1”, all the make 
keys will be ignored. 
0: not.over 5 make key occur at a time 


1: over 5 make key occur at a time 
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4.5.3 IKB Matrix Value Mapping Table 
In this section, the following tables show the mapping information between matrix value 
and PS/2 set1 scan code. The first one is the standard keys mapping, and the second one is for 


multimedia keys mapping. 


Scan Code 





Se 
cor | Resenes | omg | war Revere [aor 
PN 


ee 
[reeves om | som | eer —| eh 
A 
a 


Copyright©2008, ENE Technology Inc. 62 


Cie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 





SO 


a 
an [renee [om [om renee ro 


Reserved Reserved 





Space En 


d 
ee 
Fe 
ee 
sm [NY om rm] | 
sm fem | aap powmarow | atm 
so [ Reser [oan rm | 
i 


Se 
Jen em reset fe 
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MultimediaKeys 
anit east Scan Code ote — Scan Code 
aiue Description aiue Description 
(set 2) Soda) (set 2) (set 1) 


00h—7Fh | Standard Keys poeta Set | oe ACPI Sleep EO 5F 
above 


a an ee 
am pemean [coro | an 5) at eo 


Sak 6a 


to a a ae 


code 
code 
No scan 


ACPI Power EOh SEh B4h — FFh Hot Key 
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4.6 Pulse Width Modulation (PWM) 
4.6.1 PWM Function Description 
Pulse width modulation (PWM) is a powerful technique for controlling analog circuits with 
a processor's digital outputs. PWM is employed in a wide variety of applications, ranging from 
measurement and communications to power control and conversion. 
The KBC supports 4 PWM channels. 2 channels (PWMO0/PWM1) are for 8-bit resolution 
and 2 channels (PWM2/PWMsS3) are for 14-bit resolution. The PWM provides clock source selection 


which is defined in the register description. 


10% 


50% 


90% 


Aigure, PWM Duty Cycle 
. The duty cycle of PWM can be illustrated as the above figure. The following 


summarizes the relationship about the applications with the definition in the PWM registers 


description. 


Duty Cycle | (PWM High Period Length+1 )/(PWM Cycle Period Length+1) *100% 
)*( 


Cycle Length | ( PWM Cycle Length Register +1) * (PWM clock source) For 8-bit 


Cycle Length ( PWMCYC + 1 )* 2* (1+ Prescaler )/(Peripheral clock or fixed 1 MHZ) | For 14-bit 





For the limitation of current design, in some critical cases, the PWM output will be the 


one as the following table. 

Condition PWM Output 
H>C Always “1” (High) 
H=0x00 and C=0x00 Always “1” (High) 


H=0x00 and C=O0xFF A Short Pulse 
H=OxFF and C=0x00 Always “1” (High) 


Switch to GPIO mode and output low Always “0” (Low) 
H= High Period Length (PWMHIGH) , C= Cycle Period Length (PWMCYCL) 
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4.6.2 PWM Registers Description 


0x00 PWMCFG 7-6 R/W | PWM1 clock source selection 0x00 Rs 
0:0.976 us (1 us) 
1: 62.5 us (64 us) 
2: 250 ws (2561 ws) 
3: 3.99ms (4ms) 
oe ee 
R/W PWM1 Enable 
0: Disable 
1: Enable 
3-2 R/W PVWMO0 clock source selection 
0:0.976 us (1 us) 
1: 62.5 us (64 us) 
2: 250 ws (2561 ws) 
3: 3.99ms (4ms) 
Pa [RN [Rees ee 
R/W PWMO Enable 
0: Disable 
1: Enable 


0x01 PWMHIGHO R/W = Period Length of PWMO. This should be smaller —! 0x00 a 
Cycle Length. 


et ee Default 
0x03 PWMHIGH1 ; RW = Period Length of PWM1. This should be smaller = | ox00 a 
Cycle Length. 


Offset Nam ck | Defautt | Default B: 


Forse | name | ox | Type | 
Fos [rev [ro ev [Rr 
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0x06 | PWMCFG2 


aye 


| Offset Name | Bit ieeueeat 
PWMOFGS 


aye 


PWM2 Enable 

0: Disable 

1: Enable 

PWM2 prescaler clock selection 
0: peripheral clock 

1: 1MHz clock (fixed) 

The 6-bit prescaler of PWM2 


The precaler value = register value + 1 


PWM3 Enable 

0: Disable 

1: Enable 

PWMs3 prescaler clock selection 
0: peripheral clock 

1: 1MHz clock (fixed) 

The 6-bit prescaler of PWM3 


The precaler value = register value + 1 


Offset | Name 


onetime [on | Tee | 
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4.6.3 PWM Programming Sample 


In this section gives some programming sample to control PWM module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 


scenario of PWM filed application. 


Programming model 


1. set related GPIO function selection register. 
GPIOFS08[7] (OxFC01[7]) = 1b 
2. clock selection = 4ms 
PWMCFGJ[3:0] (OxFE0O[3:0]) = 1101b 
3. cycle = 4ms * (24+1) 
PWMCYCLO (OxFE02) = 0x18 
4. duty cycle = (9+1)/(24+1) = 40% 
PWMHIGHO (OxFE01) = 0x09 
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4.7 Fan Controller 
4.7.1 Fan Function Description 
The KBC provides 2 interfaces with speed monitor for fan control. Two clock selections 
for fan controller, one is main clock base and the other is fixed 62.5 «4s. The fan controller can be 


configured as a PWM function, as known as FANPWM. 


4.7.1.1 Fan Tachometer Monitor 

The fan tachometer is implemented by a 12-bit counter with two clock: selections, 
system clock or fixed 62.5 4s. The following figure gives an example for fan speed monitor and 
control. The KBC uses the pin FANPWMO/1 to drive external fan device, and the fan device 
feedback the speed via the pin FANFBO/1. The fan controller keeps the speed in the monitor 
register. The fan controller will compare the speed and check.if the current speed is higher or 
slower than the expected one. If slower, then the controller will increase the frequency to drive 
FANPWMO/1 automatically, otherwise decrease the frequency. The expected speed can be 


programmable by F/W. 









Fan Controller 


speed Set Register 


speed Monitor Register 


JUUUL 


FANPVWMO/1 









FANFBO/1 


JUUUL 


Here a RPM table is given for programmers. In this table, the information between RPM 


and value for fan speed set is shown. 


fnew | Rounditmin | Roundtsee | _usiRound | _Valuo(Set Counter. 


3000 3000 a 20000 320 (20000/62.5) 
2000 2000 33.333 30000 480 (30000/62.5) 
1000 1000 16.667 60000 960 (60000/62.5) 


120000 1920(120000/62.5) 





RPM (round/min) = 60,000,000 / (FANMON *62.5) 
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4.7.1.2 FANPWM Function 
The fan controller can be used as a 12-bit PWM function. While PWM function 
applied, the fan controller will refer to the peripheral clock, and the PWM high period and cycle time 
can be determined as the following formula: 
Cycle Length = (PWM cycle register + 1 ) * peripheral clock 
PWM High Period = (PWM high period register + 1 ) * peripheral clock 
Please note, to program the high pulse width of PWM (FANPWMH0/FANPWMLO 
and FANPWMH1/FANPWML41, i.e., OxFE26/OxFE27 and OxFE36/0xFE37), high-byte first and 


then low-byte in order. 
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4.7.2 Fan Registers Description 


Fan0 Configuration 


poset | Name | Bit | Te | Description | Defeuit | Bank 


0x20 | FANCFGO 
RIW 
{ 
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FANO monitor clock selection. 0x00 OxFE 
0: peripheral clock 

1: fixed 62.5 ws (64 ws) 

FANO speed monitor counter edge selection. 

Fan speed monitor counts the high period number between 
edges. 

0: count between two rising edges. 

1: count between one rising and one falling edge. 

FANPWM0 cycle width enable 

0: Disable 

1: Enable 

FANPWMO enable. 

0: Disable 

1: Enable 

FANO speed monitor interrupt enable 

0: Disable 

1: Enable 

FANO speed monitor timeout error interrupt enable 

0: Disable 

1: Enable 

Automatic FANPWM control enable. FANCFGO[0] and 
FANCFGO[4] should be set at the same time to make it work. 
Please note, once enabled, if fan speed monitor counter 
smaller than 128, i.e., feedback frequency smaller than 3ms, 
the automatic fan control will take it as noise. 

0: Disable 

1: Enable 

FANO tachometer monitor enable. 

0: Disable 

1: Enable 


71 


CNie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 








| pet 





4 R/W FANO digital noise filter enable. 
0: Disable 
1: Enable 


1 R/W1C_ | Flag of FANO speed monitor timeout error 
0: no timeout error 
1: timeout error event 


R/W1C | Flag of FANO speed monitor update event. 








0: no update event. 





1: update event 





| Offset | Name it | ype | Description | Default | Bank | 
FANMONHO ) 30 | RO High. 4 bits of FANO speed monitor counter value OxOF 
FANMONLO | 7-0 | ROW | Low 8 bits of FANO speed monitor counter value 


FANSETHO R/W High 4 bits of target FANO speed counter value. 
FANSETLO Low 8 bits of target FANO speed counter value. 


Offset | ; Jame it i Description Ink 
0x26 | FANPWuHo | 3.0 | High 4 bits of FANPWMO high pulse width. (FANCFGO[1]=0 | 0x00 | oxFE 
only) 
PWM high period = 
(PWM high pulse register + 1) * peripheral clock 


0x27 FANPWMLO Low 8 bits of FANPWMO high pulse width. (FANCFGO[1]=0 0x00 OxFE 
only) 
PWM high period = 
(PWM high pulse register + 1) * peripheral clock 
Name | : 


a escription / Default | Bank 


Offset é it eSc 
0x28 FANCPWMHO | 3-0 High 4 bits of current FANPWM0O high pulse width. 0x00 OxFE 
(FANCFGO[1]=0 only) 
0x29 FANCPWMLO 7-0 Low 8 bits of current FANPWMO0O high pulse width. 0x00 OxFE 
(FANCFGO[1]=0 only) 
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FANPWM0 Cycle Length (12-bit) 


nl a EE 


Description 
High 4 bits of Cycle length of FANPWM0O (FANCFGO[5]=1) 
Cycle length = (PWM cycle register + 1 ) * peripheral clock 
Low 8 bits of Cycle length of FANPWMO (FANCFGO[5]=1) 
Cycle length = (PWM cycle register + 1 ) * peripheral clock 


FANPWMO0 Auto-Load —_ Pulse Width Bits 


0x2c | FANUPWMO 
=p 


Fan1 Configuration 


Description 
Reserved 


If auto-load feature enabled (FANSTSO[7]=1), this register 
value will be auto-loaded into FANCPWMHO registers and 
FANCPWMLO will be forced to be zero while monitor timeout 
occurs 


Default 
0x00 OxFE 


Offset | Name | Bit | Tye | Description | Default | Bank 


0x30 | FANCFG1 
le 
ye 
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FAN1 monitor clock selection. 

0: peripheral clock 

1: fixed 64 ws 

FAN1 speed monitor counter edge selection. 


Fan speed. monitor counts the high period number between 
edges. 


0: count between two rising edges. 

1: count between one rising and one falling edge. 
FANPWM1 cycle width enable 

0: Disable 

1: Enable 

FANPWM1 enable. 

0: Disable 

1: Enable 

FAN1 speed monitor interrupt enable 

0: Disable 

1: Enable 

FAN1 speed monitor timeout error interrupt enable 
0: Disable 

1: Enable 


Automatic FANPWM control enable. FANCFG1[0] and 
FANCFG1[4] should be set at the same time to make it work. 


Please note, once enabled, if fan speed monitor counter 
smaller than 128, i.e., feedback frequency smaller than 3ms, 
the automatic fan control will take it as noise. 


0: Disable 
1: Enable 
FAN1 tachometer monitor enable. 
0: Disable 
1: Enable 
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| pet 





4 R/W FAN1 digital noise filter enable. 
0: Disable 
1: Enable 


1 R/W Flag of FAN1 speed monitor timeout error 
0: no timeout error 
1: timeout error event 


R/W Flag of FAN1 speed monitor update event. 








0: no update event. 





1: update event 





| Offset | Name it | ype | Description | Default | Bank | 
FANMONH1 R/W High 4 bits of FAN1 speed monitor counter value Ox0OF 
FANMONL1 Low 8 bits of FAN1 speed monitor counter value 


FANSETH1 R/W High 4 bits of target FAN1 speed counter value. 
FANSETL1 Low 8 bits of target FAN1 speed counter value. 


Offset | I lame sit i Description ink 
0x36 | FANPWMH1 | 3-0 | High 4 bits of FANPWMT1 high pulse width. (FANCFG1[1]=0 0x00 OxFE 
only) 
PWM high period = 
(PWM high pulse register + 1) * peripheral clock 


0x37 FANPWML1 Low 8 bits of FANPWMT1 high pulse width. (FANCFG1[1]=0 0x00 OxFE 
only) 
PWM high period = 
(PWM high pulse register + 1) * peripheral clock 
Name | : 


ae escription / Default | Bank 


Offset it eSc 
0x38 FANCPWMH1 | 3-0 High 4 bits of current FANPWMO high pulse width. 0x00 OxFE 
(FANCFG1[1]=0 only) 
0x39 FANCPWML1 7-0 Low 8 bits of current FANPWMO0O high pulse width. 0x00 OxFE 
(FANCFG1[1]=0 only) 
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Ox3A FANPWMCH1 3-0 R/W High 4 bits of Cycle length of FANPWM1 (FANCFG1[5]=1) 0x00 OxFE 
dn nnn ee en ata nto mest) -prentae || 
0x3B FANPWMCHL1 | 7-0 R/W Low 8 bits of Cycle length of FANPWM1 (FANCFG1[5]=1) 0x00 OxFE 
dee [Geman cers) -peprenans | | 





0x3C | FANUPWM1 Reserved 0x00. | OxFE 
3-0 R/W If auto-load feature enabled (FANSTS1[7]=1), this register 
value will be auto-loaded into FANCPWMH1 registers and 
FANCPWML41 will be forced to be zero while monitor timeout 
occurs 
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4.7.3 Fan Programming Sample 
In this section gives some programming sample to control FAN module. Please note, ENE 


does not guarantee these codes in every field application. The following table describes scenario of 


FAN filed application. 


FANO @ 4000 rpm with automatic PWM control 
FAN1 @ some rpm with fixed PWM control 


Programming model 

For FANO: 

1. set related GPIO function select register to enable alternative output. 
GPIOFS10[2] (OxFC02[2]) = 1b 

2. set related GPIO input enable. 
GPIOIE10[4] (OxFC62[4]) = 1b 

3. set FANO configuration register 
FANCFGO (0OxFE20) = 0x93 

4. set FANO speed monitor counter value 
FANMONHO (0xFE24) = 0x00 
FANMONLO (OxFE25) = OxFO 


For FAN1: 
1. set related GPIO function select register to enable alternative output. 
GPIOFS10[3] (OxFC02[3]) = 1b 
2. set FAN1 configuration register 
FANCFG1 (OxFE30) = 0x90 
3. set FAN1 speed monitor counter value 
FANPWMH1 (OxFE36) = 0x03 
FANPWML2 (OxFE37) = OxE8 
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4.8 General Purpose Timer (GPT) 
4.8.1 GPT Function Description 
The KBC provides 4 GPTs (General Purpose Timers), two 16-bit timers and two 8-bit 
timers. These 4 GPTs operate based on 32.768KHz and all timers have the interrupt capability. The 
GPT is simply a free run counter. While the timer meets the specific value in count register, for 
instance, OxFE53 and OxFE55, an interrupt issues (if interrupt enabled) and the counter reset to be 
zero. 
- GPTO and GPT1 are 8-bit timers. 
- GPT2 and GPT3 are 16-bit timers. 


4.8.2 GPT Registers Description 


GPT Configuration 


ee ee 


GPT test mode enable. 

In test mode; the GPT runs with main clock. 
0: Disable 

1: Enable 

GPT3- counting and interrupt enable. 
0: Disable 

1: Enable 

GPT2 counting and interrupt enable. 
0: Disable 

1: Enable 

GPT1 counting and interrupt enable. 
0: Disable 

1: Enable 

GPTO counting and interrupt enable. 
0: Disable 

1: Enable 


GPT Pending Flag 


0x51 GPTPF Writing “1” to this bit forces GPT3 restart. 
| 6 | wo | Writing “1” to this bit forces GPT2 restart. 
Writing “1” to this bit forces GPT1 restart. 


0 [wre [rienstreninates GPO 
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Default 
aS 8 


0x53 GPTO = GPTO counter meets this value, an interrupt issues. 0x00 OxFE 
GPTO restart to count from zero. 


rs ee 


Once GPT1 counter meets this value, an interrupt issues. 


GPT1 restart to count from zero. 


 Ox56 “GPT2H 7-0 High byte of GPT2 counter value. 
Once GPT2 counter meets this 16-bit value, an interrupt 
issues. 
GPT2 restart to count from zero. 

0x57 GPT2L 7-0 Low byte of GPT2 counter value. 
Once GPT2 counter meets this 16-bit value, an interrupt 
issues. 
GPT2 restart to count from zero. 


High byte of GPT3 counter value. 


Once GPT3 counter meets this 16-bit value, an interrupt 
issues. 


GPT3 restart to count from zero. 
Low byte of GPT3 counter value. 


Once GPT2 counter meets this 16-bit value, an interrupt 
issues. 


GPT3 restart to count from zero. 
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4.8.3 GPT Programming Sample 
In this section gives some programming sample to control GPT module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 


scenario of GPT filed application. 


Programming GPT0 to issue an interrupt every 5ms 


1. set GPT configuration register, enable GPTO interrupt. 
GPTCFG[0] (OxFE50[0]) = 1b 


2. fill the GPT counter value. 
GPTO (OxFE53) = OxA6__; 5000/30 = OxA6 
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4.9 Serial Device Interface Controller (SDI) 
4.9.1 SDI Function Description 

The Serial Peripheral Interface Bus or SPI (often pronounced “spy”) bus is a 
synchronous serial data link standard designed by Motorola that operates in full duplex mode. 
Devices communicate in master/slave mode where the master device initiates the data frame. 
Multiple slave devices are allowed with individual slave select (chip select) lines. The following 
figure gives an example of how a SPI master works with 3 SPI slaves. 

Where 

SDICLK — Serial Clock (output from master) 

SDIMOSI — Master Output, Slave Input (output from master) 

SDIMISO — Master Input, Slave Output (output from slave) 

SDICS# — Slave Select (active low; output from master, or said CS, Chip Select) 


SDICLK > SCLK 
spimeo. #———-+____|S0._ SPI 
SDIMOSI : Slave 
SDICS# 

GPIO_X 

GPIO_Y 


KBC SDI 


Controller S| 


SO SPI 
S| Slaves 
CS 





To support more SPI applications, the KBC introduces a SPI master interface, called SDI 
(Serial Device Interface). With simple programming interface, the F/W can easily communicate with 


SPI slave devices. 
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4.9.2 SDI Registers Description 





Reserved 


6-4 RSV 
3-2 R/W SDICCLK divider. 
SDICLK frequency = peripheral clock / [( divider +1)*2] 


1 R/W SDIDO/SDIDI Timing. 

0: SDIDO changes data at rising edge of SDICLK. (device 
latches at falling edge of SDICLK) 
SDIDI latch data at rising edge of SDICLK. (device changes 
at falling edge of SDICLK). 

1: SDIDO changes data at falling edge of SDICLK. (device 
latches at rising edge of SDICLK) 
SDIDI latch data at falling edge of SDICLK. (device 
changes at rising edge of SDICLK). 





R/W SDICS# / SDI data port enable. 
0: Disable 
1: Enable 


N 


0x71 SDIBO 7-0 R/W .| While SDICSR[7]=0 (SDI not busy), writing to this register 
forces data output to SDIDO in continuously serial 8 bits. MSB 
first. 


| Default | Bank | 
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4.9.3 SDI Programming Sample 


In this section gives some programming sample to control SDI module. Please note, 


ENE does not guarantee these codes in every field application. The following table describes 


scenario of SDI filed application. 





MODES oF 4 2 3 4 5 6 7 8 8 WW HW 12 18 


SCK MODE 0, es 3 = — as 


| | 
si KXMMA SAK RAAIXAKKAXAXAKKAXAAAX 


HIGH IMPEDANCE a 





1248 F11.0 
Hegister Out 


GPXAFSOO[2:0] (OxFCOC[2:0])=111b; //Select SDI function pins 


GPXDIEOO[0] (OxFC6C[0]) = 1b; //Enable SDI data input 

SDICSR (OxFE70) = 0x01; //Set CE# low, SPI clock = Peripheral //clock/2 

SDIBO (OxFE71) = 0x05; //Transfer CMD(0x05) to device 

Wait SDICSR[7] (OxFE70[7]) = 1b; //Wait bus idle 

SDIBO (OxFE71) = 0x00; //Transfer dummy byte to device and //device sends status byte to SDI 
Wait SDICSR[7] (OxFE70[7]) = 1b; //Wait bus idle 

SDICSR (OxFE70) = 0x00; //Set CE# high 

Read SDIBI (OxFE72); //Get device status 
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4.10 Watchdog Timer (WDT) 
4.10.1 WDT Function Description 
A Watchdog Timer (WDT) is a hardware timing device that triggers a system reset while 
the system encounters any unrecoverable situation. The WDT utilizes 32.768KHz for operation. 
The WDT triggers the system reset in two ways. 
- Reset the 8051 microprocessor only. 


- Reset the whole logic, except GPIO modules. 


Here gives the highlight of WDT features: 
- 20 bit Watchdog 
- Watchdog password protection. 
- Interrupt support. 
- WDT LED blinking support. 
- New 24 bit timer (TMR) support. 


4.10.2 WDT Registers Description 
WDT Configuration 


rowset| name | Bi] Type | ——eseripion == (tet | ak 





0x80 WDTCFG 7 R/W WDT clock source selection 0x00 OxFE 
0: internal 32.768KHz 
1: external 32.768KHz OSC. 
6-3 R/W WDT disable password 
Oe iis oerede moe Norse 
2 R/W WDT test mode enable. 
- 0: normal mode 
1: test mode, clock driven by internal 32MHz. (WDTCFG[7] 
ignore) 
1 R/W WDT interrupt enable. 
0: Disable 
1: Enable 
R/W WDT reset enable. 
Once WDT resets, two WDT pending flags are clear. 
0: Disable 
1: Enable 
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Offset Name ; eee ee | De 3ank 
be | ener res [a [Rem 0x00 | OxFE 


R/W1Cc | WDT interrupt flag 


Once the timer counts to half of WDT (OxFE82), an interrupt 
occurs. If the timer counts to WDT(OxFE82), a WDT reset 
Occurs. 


0: no event 
1: event occurs 
WDT reset flag 


Once the timer counts to WDT (OxFE82), a WDT reset occurs 
and this flag is set. 


0: no event 


1: event occurs 


esc U Default 
| The high 8-bits of WDT counter value. 0x00 _ 
The WDT timer.unit is 128ms. 


Please note, fill this value at least greater than or equal 3 (>=3) 
for hardware limitation. 


2-0 R/W LED Blinking configuration. 
0: LED output keeps high 
1: LED output keeps low 500ms for every 1 sec. 
2: LED output keeps low 500ms for every 2 sec 
3: LED output keeps low 500ms for every 4 sec 
4: LED output keeps low 500ms for every 8 sec 
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TMR enable 
0: Disbale/reset TMR 
1:Enable TMR 


Reserved 


TMR interrupt pending flag overflow. 


While TMR interrupt flag (TMR_CFG[1]) is set and an interrupt 
event occurs again. This bit will be set and can be clear via 
writing TMR_CFG[7] with “O”. 


0: no event 
1: event occurs 
TMR interrupt flag. 


When TMR counter[23:16] is equal to TMR_MATCH register. 
This bit will be set. 


0: no event 

1: event occurs 

TMR counter start control: 
0: stop counting 


1: start counting 


Offset Name it ype escriptior Default | Jank 
Foes [amano [ro Rw PE SSSCSCSC~*™C fre 


Nam Default al 


| RO | Value for TMR counter[15:8] 
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4.10.3 WDT Programming Sample 
In this section gives some programming sample to control WDT module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 
scenario of WDT filed application. 
le 


Set WDT=512ms to reset system, and an interrupt occurs while 
WDT=256ms (half of WDT) 


WDT (OxFE82) = 0x04 - set WDT=512ms 
WDTCFG (OxFE80) = 0x03 _ =; enable interrupt and WDT reset 
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4.11 Low Pin Count Interface (LPC) 
4.11.1 LPC Function Description 
The Low Pin Count (LPC) is an interface for modern ISA-free system. The KBC 


connects to the system via LPC interface. The following LPC cycle types are supported. 


a 


LPC I/O Read 16-bit 8-bit 


4.11.2 LPC I/O Decode Range 


em Pomme 
eejboar Contr even 
tessey0——sanecn aenar 


4.11.3 LPC Memory Decode Range 


Memory Address (hex) Setting 
(LPCSCFG[3],LPCFWH[7:6]) 


000C_0000 ~ O00FFFFF * 256K (default) Ob,00b 
FFFC_0000 ~ FFFF_FFFF 

000C 0000 ~ 000F_FFFF x 512K 0b,01b 
FFF8_0000 ~ FFFF_FFFF 

000C_0000 ~ 000F_FFFF * 
FFFO_0000 ~ FFFF_FFFF 








0b,10b 


000C_0000 ~ 000F_FFFF 
FFCO_0000 ~ FFFF_FFFF 


* LPC module decodes low memory address only in 256K range. 


1b,00b 


000C_0000 ~ 000F_FFFF x 2M Ob,11b 
FFEO_0000 ~ FFFF_FFFF 
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4.11.4 FWH Memory Decode Range 


Memory Address (hex) Setting 
(LPCSCFG[3],LPCFWH[7:6]) 






00C_0000 ~ OOF_FFFF > 256K (default) Ob,00b 

00C_0000 ~ 0OF_FFFF > 512K 0b,01b 

00C_0000 ~ OOF_FFFF > 1M Ob,10b 

00C_0000 ~ OOF_FFFF > 2M 0b,11b 

00C_0000 ~ OOF_FFFF > AM 1b,00b 
FCO_0000 ~ FFF_FFFF 


* LPC module decodes low memory address only in 256K range. 


4.11.5 Index-I/O Port 


The KBC provides a method to communicate with the host via legacy I/O port. The host 


can access the XRAM space inside the KBC. The I/O port is called Index-l/O. Two Index-l/Os are 
supported and programmable. The registers, LPCIBAH and LPCIBAL (OxFE92 and OxFE93), are 
used to specify the desired I/O port base. To enable the 2™ Index-l/O, the LPCSCFG[5], 
(OxFE9O[5]) should be set. The index-I/O base address will be 8 bytes align if the LPCSCFG[5] set, 
otherwise 4 bytes alignment. For example, while the base address is OxFF2C and LPCSCFG[5] 
set, thet" index-I/O address will be OxFF29 (io_base +1). 

The following table collects the port definition for the host. The base address of 


Index-I/O is assumed to be io_ base. 


1* Index-I/O 2™ Index-l/O (LPCSCFG[5]=1) 
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Here is an example how to use an Index-l/O. 


EC F/W Host software 


EC F/W setups the base address, for instance, . Host setups the desired XRAM address: 
ee ee eane Port 0x381 = high byte of XRAM address 


LPCIBAL=0x80. 
If the 2" Index-I/O is needed, turn on the enable Port 0x382 = low byte of XRAM address 


bit. That is, LPCSCFG[5]=1 (OxFE90[5]=1). . And then the host can access the content/data 


via Port 0x383. 

If the 2"° Index-l/O required. 

Port 0x385 = high byte of XRAM address 
Port 0x386 = low byte of XRAM- address 
Port 0x387 = content/data of XRAM address 





4.11.6 Extended I/O Port (Debug Port, Port80) 

Developers may use legacy I/O port, 0x80 for debug. The KBC provides a debug 
interface for this application, called extended I/O port (debug port). The port address can be 
programmable in the KBC. The host software can use this interface not only for debug but also for 
special communication with the EC F/W. This interface provides interrupt capability as well. That is, 
while host accesses this I/O port,.an interrupt to 8051 occurs. There is one thing should be 
reminded. The interrupt feature is only for I/O-write to this port, not for |/O-read. Please note, the 
interrupt capability is controlled. in the register ECCFG[2] (OxFFO4[2)}). 
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4.11.7 LPC Registers Description 
LPC SIRQ Configuration for Quiet Mode 


poset | Name | Bit | Tye | Description | Defeat | Bank 


0x90 | LPCSCFG Reserved x00 | OXFE 
Pe | Enable i index-I/O mode 
R/W Switch of CIR/User IRQ 
Switch between CIR and User defined SIRQ, and the SIRQ 
channel is defined in LPCTCFG[3:0] 
0: User defined SIRQ 
1: CIR SIRQ 
3 R/W Memory size 4MB enable (LPC/FWH). 
If this bit enable, please make sure LPCFWH[7:6]=00b 
0: Disable 
1: Enable 
2 R/W LPC I/O 2Eh/2Fh decode enable. 
If enabled, OxFE9A/OxFEQ9B are configured to take in charge of 
LPC 1/0 2Eh/2Fh. 
0: Disable 
1: Enable 
1 R/W LPC SIRQ mode selection. 
0: Continuous mode 
1: Quiet mode 
WO Force LPC SIRQ cycle start. 
ara Writing “1” to this bit forces SIRQ signal low for a pulse. 


LPC SIRQ Configuration 


CE a 5? 


0x91 LPCSIRQ Ignore A22 of FWH cycle. 0x00 OxFE 
0: Disable 
1: Enable 
SCI SIRQ enable 
0: Disable 
1: Enable 
IRQ12 SIRQ enable 
0: Disable 
1: Enable 
IRQ1 SIRQ enable 
0: Disable 
1: Enable 
SCI SIRQ channel. 
0x00: no SIRQ 
0x01: IRQ‘ 
0x02: SMI# 
0x03: IRQ3 
0x04: IRQ4 
OxOF: IRQ15 
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Oftset | Name | Bit | Type | Description =| Default | Bank 
LPCIBAH High byte of LPC index-/O address 
LPCIBAL Low byte of LPC index-l/O address (8-byte alignment required) 


/ - i 


——— ae 


Memory size selection (LPC/FWH) 
00b: 256KB 

01b: 512KB 

10b: 1MB 

11b: 2MB 

FWH memory cycle enable 
0: Disable 

1: Enable 

FWH IDSEL check enable 
0: Disable 

1: Enable 


0x00 OxFE 


mmm ate [ten at [a 


0x95 LPCCFG 
ial 
ia 
P| 
ia 
i 
| 
pe 
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LPC memory write protection (including FWH) 
0: Disable 

1: Enable 

Index-l/O port enable 

0: Disable 

1: Enable 

KBC 60h/64h I/O port enable 

0: Disable 

1: Enable 

Debug port (port 80) enable 

0: Disable 

1: Enable 

EC I/O port enable (default port 62h/66h) 
0: Disable 

1: Enable 

LPC memory cycle enable (not including FWH) 
0: Disable 

1: Enable 

SIRQ always in continuous mode enable 
0: Disable 

1: Enable 

LPC CLKRUN# enable 

0: Disable 

1: Enable 
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T ve 


The previous access type of 2Eh/2Fh 
0: Read 
1: Write 


Interrupt flag of accessing 2Fh 1/O. 
0: no event 

1; event occurs 

2Fh I/O interrupt enable 


If this bit set, while host accesses 2Fh I/O, an interrupt will 
issue. 


0: Disable 
1: Enable 
Decode 2Eh/2Fh I/O enable. 
0: Disable 
1: Enable 
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| pet 


User defined SIRQ Setting. 

0: Low 

1: High 

User defined SIRQ channel enable 
0: Disable 

1: Enable 

User defined SIRQ channel number 
0x00: no SIRQ 

0x01: IRQ1 

0x02: SMI# 

0x03: IRQ3 

0x04: IRQ4 


OxOF: IRQ15 


Ox9C LPC2FDAT = writes data to I/O port Ox2F, EC F/W could read data -_ 0x00 OxFE 
this register. 
Ox9C 
7-0 If host issue any read access to I/O port Ox2F, the host will get 
the data which kept in this register 





Offset Name Bit Type | Description BE 
Ox9D LPC68CFG 7 R/W LPC decode I/O port 68h/6Ch enable | ox00 | OxFE 
0: Disable 
1: Enable 
de 
R/W IBF interrupt enable 
Interrupt issues while IBF rising (LPC write I/O 68h/6Ch) 
0: Disable 
1: Enable 
R/W OBF interrupt enable 
Interrupt issues while OBF falling (LPC read I/O 68h) 
0: Disable 
1: Enable 
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LPC I/O 0x68/0x6C Configuration and Status Register 


poset | Name | Bit | Tye | Description =| Defeat | Bank 





Ox9E LPC68CSR 7 R/W1C_ |} I/O 68h/6Ch busy flag. 0x00 OxFE 

EC F/W can write “1” to clear this flag. 
A write cycle to port 6Ch with data OxFF also clear this flag 
0: not busy 
1: busy 
Indicator of write port. 
0: write 68h occurs 
1: write 6Ch occurs. 

3 R/W1C_ | IBF interrupt flag 
Interrupt flag while IBF rising (LPC write I/O 68h/6Ch) 
0: no event 
1: event occurs 

2 R/W1C | OBF interrupt flag 
Interrupt flag while OBF falling (LPC read I/O 68h) 
0: no event 
1: event occurs 

fo [Ree [oaFormeneenecn 


LPC I/O 0x68/0x6C Data Register 


Ce ee ee 

Ox9F LPC68DAT 7-0 Host writes data to I/O port 68h/6Ch, EC F/W could read data 0x00 OxFE 
from this register. 

0 


X9F 
If host issue any read access to I/O port 68h/6Ch, the host will 
get the data which kept in this register 
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4.12 X-Bus Interface (XBI) 
4.12.1 XBI Function Description 
The KBC implements a XBI module to handle the related request from 8051/LPC to 


flash device. The following figure gives the illustration. 


8051/LPC 
Request 





The XBI module also takes the responsibility for the In-System-Programming (ISP) 
mechanism to update system BIOS. The detail steps to update system BIOS via ISP mode, please 
refer to the section of ISP. Here gives the feature of XBI module. 

- Two 8051 code segments, one for 16K and the other for 48K. 

- XBI arbiter to handle the transaction of 8051 and LPC request. 

- XBI pre-fetch code mechanism support for better performance. 

- Flash write-protection support. 


- ISP flash update support. 


4.12.2 XBI SPI Enhancement 
The 8051 microprocessor executes machine codes from SPI flash and the performance 
is determined by the read operation. To enhance the performance of SPI flash fetching, 3 special 
read protocols are introduced. They are Offset_Read, Short_Read and Dual_ Input protocols. The 


following sections give a brief introduction. 
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4.12.2.1 Original Read Protocol 
An original SPI read protocol to read flash is as the following figure. A chip select 
is asserted to the specific flash device and the SPI flash controller drives clock out. A 24-bit address 
phase follows 8-bit command phase. After a dummy phase, the SPI flash device returns data. 


Please note, the KBC currently supports 2MB (2Obit) size SPI flash, therefore, address bit, 
A23~A21 are all zero. 


CsZ | : 


elk UU UL ~ 


a. a 24-bit pope ae. 
DI . 











DO 
CSZ - “ 
CLK sb. * _ 
aaa ene “i Data out 1 —+|<— Data out 2 
DI STROM HURIRIAIRS . 
DO ° ™ 
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4.12.2.2 Short Read Protocol 

The 8051 microprocessor supports 16-bit address (64KB) internally. If the code 
fetching is within 64KB or 128KB, a Short_Read command will enhance the performance by 
reducing address phase to be 16-bit. The protocol is transparent to EC F/W. The F/W just takes 
care of the segment switch by XBISEGO and XBISEG1 (OxFEAO and OxFEA1). The high nibble 
of command Short_Read is programmable. Two command bytes are defined, 0x30 and 0x31, 
by default, that is, the high nibble is 0x3. The command 0x30 is used while the 1*' 64KB code 
segment is selected and 0x31 is for the 2"° 64KB code segment. Please note, the Short_Read 


command is not a generic SPI flash command and SPI flash device should support it as well. 


Command byte=0x30, A23~A17=0 and A16=0. (1° 64KB code segment selected) 
C3Z \ al 


clk UU SU ~ 


}}-——— command —+}«—— 16-bit address —+ 


DO EE i! 
CSZ _ PRPS : _ 


-— dummy ania Data out 1 ——+|«<— Data out 2 


DI ena ae ae ee ae ee 


_ a A GAS ee a POF | 











Command byte=0x31, A23~A17=0 and A16=1. (2"° 64KB code segment selected) 
CSZ \ oan 


lk#-—— command +e 16-bit address ——+| 


DO ee Slate! 
Se” he 


om pee —-— Data out 7 le Data out 2 


DI = g* Son Ay $3923 iso" i} 


mie ee 








DO S55 See 
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4.12.2.3 Offset Read Protocol 
To shorten the address phase and to improve the SPI flash performance, another 
new protocol is introduced. If branch instruction used often, an Offset_Read protocol will improve 
the performance while fetching code. Once the protocol is used, the address phase will be 8-bit 
long. If the branch is over 128-byte long, the Offset_Read will not be utilized. Just like Short_Read 
command, the Offset_Read is also transparent to EC F/W. By default, the command byte is 0x32 
and the high nibble of this command is programmable. Please note, the Offset_Read command is 


not a generic SPI flash command and SPI flash device should support it as well. 


C3z \ ae 


k/+-———command ——+—8-bit address offset —> 


DO , _ 
— elses —-— Data out 1 ee Data out 2 


DI _ 173 S655 MASS SS 5, 


Sone ee ee ee ee Sone 
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4.12.2.4 Dual Input Protocol 
Besides the two new protocols mentioned before, an improvement of data phase 
to increase performance is introduced. The method is called Dual Input mode. In this mode, data 
output pin works as another input. The bit stream is shown as the following figure. Please note, the 
high nibble of this protocol is fixed to be 0x3. This is not a standard protocol and SPI flash devices 


should implement this feature to make it work. 
CSZ \ one 


+ command 42a -bit kadrese 4 








DI CK . 

DO ee i! 
csz > oo 
CLK ... 


+—— dummy —+—Data1—+Data2—+}-_Data3—+}— 
DI. MAREK ERAPERMERERERERD 
DO ”™ 
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4.12.3 XBI Registers Description 


8051 code segment SEGO remapping enable. 
0: Disable 
1: Enable 

6 RSV Reserved 





ffset | Name it | ype escriptior Default 


OxA1 XBISEG1 7 R/W 8051 code segment SEG1 remapping enable. 0x00 _ 
0: Disable 
1: Enable 
3-0 R/W SEG1 XBI Address 
| Seva ie Nocona ate 


| Description eecull 


7 R/W | LPC buffer read enable | ox00 | i 
0: disable (default) 
1: enable 
R/W LPC buffer auto pre-fetch next 16-byte 
0: disable (default) 
1: enable 


reo RV [Rees SCS 





Offeat ome | Default | 2. 
8051 instruction fetch (sustaining access) 
0: Disable 
Gia 1: Enable 
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ree [a [Reed 


XBI arbitration priority. 
0: Disable 
1: Enable 
Reset code segment enable. 


Once the 8051 reset, the code segment SEGO or SEG1 can be 
reset if the corresponding code segment enabled. 
(XBISEGO[7]/XBISEG1[7]) 


0: Disable 
1: Enable 
2K-XRAM as code memory enable. 







To enhance the code fetching, users can use 2K-KRAM as 
code memory. Please note, users should move codes from 
flash to XRAM, jump to XRAM and then enable this bit. 


0: Disable 

1: Enable 

Reset XBI arbiter while in idle/stop mode. 

0: Disable 

1: Enable 

EHB fast accessing enable. 

Enable this bit gets better performance in EHB. 
0: Disable 

1: Enable 


ere 


XBI write command. 
0Oh: exit SRAM test mode 
C5h: enter SRAM test mode 


t | Name i= | Ty ye | | De Default | Bank | 
y SPIAO SPI Address lowest 8-bits (A7:A0) 
| Oxag | — SPIAT SPI Address middle 8-bits (A15:A8) 
SPIA2 SPI Address upper 6-bits (A21:A16) 





‘SPIDAT CIEE a (read) / Output (write) data port ¢ data port of SPI flash interface. 
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XBI SPI Flash Command Port 


poset | Name | Bit | Te | Description | Defeat | Bank 





OxAC SPICMD 7-0 R/W Commands support for SPI flash. Writing this register will force 0x00 OxFE 
the SPI protocol start. Please note, the address phases must 
be prior to command phase. 

SPI command support: 

O1h: Write Status Register 

02h: Byte Program 

O3h: Read 

04h: Write Disable 

O5h: Read Status Register 

O6h: Write Enable 

OBh: High Speed Read 

20h: Sector Erase (SST) 

3Bh: Fast Read Dual Output (Windbond, AMIC) 
50h: Enable Write Status Register (SST) 
52h: Block Erase (SST) 

60h: Chip Erase (SST) 

B9h: Power Down 

C7h: Chip Erase (PMC, NexFlash) 

D7h: Sector Erase (PMC) 

D8h: Block Erase (PMC, NexFlash) 
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} 1 ic 


z j Default sank 
Fast read dual output mode enable. | 0x00 OxFE 
Please note, if this bit set, the SPICFG[2] will be ignored. 

0: Disable 

1: Enable 

SPI flash offset read command enable. (32h) 

0: Disable 

1: Enable 

SPI flash short read command enable. (31h, 30h) 

0: Disable 

1: Enable 

SPICS# force low 

0: SPICS# high 

1: SPICS# low 

Write enable of SPICMD register,OxFEAC. 

0: Disable 

1: Enable 


OxAD SPICFG 


Dummy byte of read command. 
0: Disable 

1: Enable 

SPI busy flag. 

0: not busy 


1: busy 


Automatic SPI status check after a SPICMD issued, until SPI 
busy flag, clear, i.e., (SPICFG[1]=0). 


0: Disable 
1: Enable 


Name Default F- 


Offset ame Bit lype escriptior INK | 
SPIDATR Reflection of SPIDAT ,OxFEAB register. 


Name | Bit | ype 
SPICFG2 Reserved 0x03. | OxFE 
High nibble of Offset Command / Short Read Command 
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4.13 Consumer IR Controller (CIR) 
4.13.1 CIR Function Description 
The KBC embeds with a native hardware Consumer IR controller, which connects to 
system via LPC interface. Popular protocols are supported, such as RC-5/RC-6/NEC/RLC. The CIR 
controller handles the protocol of RC-5/RC-6/NEC/RLC for receiving, and only RLC for transmit. 
IRQ and I/O port are implemented. An extended function is implemented to support learning 


application. The basic features are list as the following table. 


| 925B/926B | 2BD 
nodulation 
RLC 

V 


NA Caller Qen 





A SIRQ channel can be assigned for CIR application. The related programming registers 
are summarized as following table. 
Register Description 
i[4] (OxF SIRQ selection for LPCTCFG[3:0] (OxFE9BJ[3:0}) 
0: User defined IRQ 
1: CIR IRQ enable 


SIRQ channel number. 


0x00: IRQO 
0x01: IRQ1 


OxO0F: IRQ15 





Here is the features highlight. 

- Native hardware protocol decoder, such as RC5/RC6/NEC and RLC. 

- |/O and IRQ resource for CIR controller. 

- Support 2 sets of RX/TX in one chip, and RX/TX works simultaneously. 

- RX carrier demodulation/ TX carrier modulation support. 

- Wide range of carrier frequency support, 15K~1MHz. (The carrier frequency is 30K~60KHz in 
normal application) 

- More flexible in carrier sample frequency, 1 ~S.~128 ws (The sample frequencies are 25, 50 
and 100 ws for normal application). 


- Remote controller learning support. 
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The following figure shows an example how a CIR controller works with narrow band receiver. 


PC Host 


: CIR 
! Controller. Narrow band 


Recv. 





LPC-I/F 


Here gives the guidance for programming CIR. 


Select protocol via setting CIRCFG2, L.e., . Select RLC protocol and enable via setting 
OxFEC1 CIRCFG, .i.e., OXFECO. 


According to the selected protocol, setup . Writing to CIRRLC_OUTO, OxFEC9, will start to 
CIRHIGH/CIRBIT/CIRSTART/CIRSTART2, i.e., transmit. 


ial le _ If CIRRLC_OUTO (OxFECQ) and CIRRLC_OUT1 
Enable protocol and other configuration setting (OxFECA) are written at the same time, it start to 
via CIRCEG, .i.e., OxFECO transmit CIRRLC_OUTO and then 
CIRRLC_OUT1. 


If only CIRRLC_OUTO (OxFECY) is written, the 
hardware will transmit CIRRLC_OUTO first and 
then CIRRLC_OUT1. 


Each byte transmit completion, an interrupt will 
fire. 


EC _F/W waits for data-in by pooling or interrupt. 
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4.13.2 CIR Block Diagram 
The CIR controller supports two RX ports (GPIO40/GPIOOA) and two TX ports 
(GPIO41/GPIOOD). A register bit, CIRCFG2[5] (OxFEC1[5]), is used to determine RX source. For 
example, if CIRCFG2[5]=0, GPIO40 is the RX source, otherwise GPIOOA. The TX port is selected 


according to the GPIO function selection register. The following table gives an example of RX/TX 


combination. 


———=.] GPIOFS08[5]=0b, GPIOFS[1]=1b GPIOFS08[5]=1b, GPIOFS[1]=0b 


CIRCFG2[5]=0b (RX,TX)=(GP1O40,GP1041 ) (RX,TX)=(GP1O40,GPIOOD. ) 
CIRCFG2[5]=1b (RX,TX)=(GPIOOA, GPIO41) (RX,TX)=(GPIOOA, GPIOOD ) 


The CIR controller could detect the carrier frequency and demodulate the carrier. This 





provides a /earning feature for CIR application. The frequency detection range Is from 15.75KHz to 
1MHz. After demodulation, the CIR controller handles remote signals with hardware decoder which 
supports RC5/RC6/NEC/RLC protocols. If transmit. function needed, the CIR controller could 
modulate the carrier and send it out via GPIO41/GPIOOD. The output carrier frequency range is the 
same as input, that is, 15.75KHZ~1MHz. The RX and TX can work simultaneously in the current 


design. The following diagram gives more detail about CIR controller. 
RX 


Sel Protocol Decoder (Bit-Decoder) 





from receiver 


| | | | GPIO40 


} De- 
ealil Teall Modulator 
GPIOOA “ 
CIR 
Registers 
(15.75KHz~1MHz} 
GPIO41 
To transmitter 
Modulator 
GPIOOD 
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4.13.3 CIR Remote Protocol 
In this section, brief introduction of protocols supported in the CIR is given. Four 
protocols are supported, Philips RC5/RC6, NEC and Run-Length-Code. Only features and protocol 


definition listed. For more detail please refer to the related specifications. 


4.13.3.1 Philips RC5 Protocol 
Here highlights the features of Philips RC5 protocol. 
- Manufacturer Philips. 
- Carrier frequency 36KHz. 
- Bi-phase coding. 


- 5 bits address / 6 bits command lengths 


$1/S2: start bits, always “1” 
T: toggle bit, This bit is inverted every time a key is released and pressed again. 
Address: IR device address, MSB first. 


Command: IR command, MSB first. 
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4.13.3.2 Philips RC6 Protocol 
Here highlights the features of Philips RC6 protocol. 
- Manufacturer Philips. 
- Carrier frequency 36KHz. 
- Bi-phase coding. 
- 5 bits address 


- Variable command lengths based on the operation mode. 
RC6 Protocol 


a ea DEBE 


Header Control Information SE 


LS: Leader symbol 

SB: Start bit, always “1” 

MB2-MBO: Mode bits, operation mode selection. 
T: Trailer bit, this bit can be served as a toggle bit. 
A7-A0: Address 

C7-C0: Command 

SF: Signal free time, 2.666ms. 





4.13.3.3 NEC Protocol 
Here highlights the features of NEC protocol. 
- Manufacturer NEC. 
- Carrier frequency 38KHz. 
- Pulse distance modulation. 
- 8 bit address / 8 bit command length 
- Address/Command transmitted twice. 


- Total transmit time is constant. 


NCE Protocol 


AGC burst: set gain of IR remote controller, 9ms long 


Space: follow by AGC burst, 4.5ms. 
Address: 8-bit address, LSB first. 
~Address: inverted 8-bit address, LSB first. 


Command: 8-bit command, LSB first. 


~Commanad: inverted 8-bit command, LSB first 
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4.13.4 CIR Automatic Carrier Frequency Detection and Modulation 
To support learning feature, wide-band transmitter and receiver will be used in a system. 
The KBC introduces a new mechanism to provide carrier frequency information of wide-band 


receiver to the host. 


The CIR controller needs to be programmed with two parameters for the detection. 
Register, CIRCAR_PULS is used to determine these two parameters. CIRCAR_PULS[7:4] keeps 
the discard number of carrier pulse and CIRCAR_PULSJ3:0] keeps the average number to detect. 
The CIRCAR_PULSJ7:4] tells the controller to discard the specific number of carrier pulse from the 
beginning. The controller then gets the average number of carriers pulse as sample data and 
analyzes. The detection of carrier period is kept in CIRCAR_PRDJ6:0], andthe valid flag is kept in 
CIRCAR_PRD[7]. Please note, the detection range is from 15.75KHz~1MHz. (The general 
application is from 30K~60KHZz). 


gekHe TL JL LL Ly 
_— 877us 1 Ke 
HA26.3 uskK- 
38 KHZ carrier form 





38 KHz carrier 


A K-data period ( 1.12 ms ) 
bit-1 
056ms37 I\ | 
=, K data period ( 2.24 ms ) eetree eerie 


bit-O and bit-1 Logic states form 


Here gives an example as the above waveform. Bit stream with 38KHz carrier is shown as bit-0. 
Each bit is 0.56ms in length and 38KHz carrier period is 26.3 7s, that is, there will be about 21 
carrier pulses in a bit. If CIRCAR PULS[7:4]=5 and CIRCAR_PULSJ3:0]=10, once the detection 
enabled, the CIR controller will get 6" carrier pulse as the first one and analyze the sequential 10 


pluses. The detection result can be obtained via register CIRCAR_PRD. 
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The related registers for automatic carrier frequency detection are listed as following. 


OxFEC1[5:4] Bits=1, select wide-band as bit-decoder input. 

.—l kwlhLhr Bit4=1, enable wide-band frequency detection 
CIRCAR_PULS OxFECB CIRCAR_PULS[7:4] = discard number of carrier pulse 
ee CIRCAR_PULSJ3:0] = average number of carrier pulse 


OxFECC Detection of wide-band carrier period 
OxFECD Detection of wide-band carrier period, pulse width high. 


The KBC provides the modulation ability for RLC transmit..The carrier frequency of 





modulation can be programmable. Before the carrier modulation, the programmer should notice the 
modulation polarity. That is, if the data bus (TX) is kept low in idle state, only data in high state will 
be modulated and the bit, CIRMOD_PRD[7], should be “1”. 


The related registers for RLC modulation is summarized as below. 


OxFECO RLC output modulation enable. 


OxFECE CIRMOD_PRD[7] = modulation polarity selection 


CIRMOD_PRDJ[6:0] = modulation carrier period 


IPRD OxFECF CIRMOD_HPRDJ[6:0] = modulation carrier period, pulse 
width high. 
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4.13.5 CIR Registers Description 
CIR Configuration 


poset | Name | Bit | Te | Description | Defeat | Bank 





OxCO CIRCFG 7 R/W Output carrier modulator for RLC (TX) 0x00 OxFE 
0: Disable 
1: Enable 
R/W Output polarity reversed for RLC. (TX) 

0: Disable 
1: Enable 

5 Interrupt while transmit completes with RLC protocol. (TX) 
0: Disable 
1: Enable 

4 Output enable for RLC protocol. (TX) 
Once the data filled into CIRRLC_OUT1. (OxFECA), the 
controller starts the transmit with RLC.protocol 
0: Disable 
1: Enable 

3 Input carrier demodulator. (RX) 
0: Disable 
1: Enable 

2 Input polarity reversed. (RX) 
0: Disable 
1: Enable 

1 Interrupt enable. (RX) 
Two conditions issue interrupt. 

a. After decode a byte in RX 
b. Once receive the “Repeat” in NEC protocol 

0: Disable 
1: Enable 
Protocol decode enable. (RX) 
0: Disable 
1: Enable, protocol is determined by CIRCFG2[3:0], OxFEC1. 
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CIR Configuration 2 


cs ee ie 


CIRCFG2 
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Fast sample (data phase, not leader phase) enable for input 0x00 OxFE 
signal. If this bit set, the sample period changes. 
For RC5/RC6, period changes from 30 ws to 16 us 
For NEC, period changes from 64 ws to 30 us 

0: Disable 

1: Enable 

Fast sample (leader phase) enable for input signal. 
If this bit set, the sample period changes. 

For RC6, period changes from 64 ws to 30 us 

0: Disable 

1: Enable 

Input selection for protocol decoder (bit-decoder) 
0: from GPIO40 

1: from GPIOOA 

Frequency detection enable. 

0: Disable 

1: Enable 

CIR Protocol selection. (valid while CIRCFG[0]=1) 
0: RLC 

1:RC5 

2: RC6 

3: NEC 

others: reserved. 
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OxC2 CIRPF ane RX idle state. 0x00 OxFE 
0: not idle state 
1: idle state 
R/W Hardware TX (RLC) idle state. 
0: not idle state 
1: idle state 
ee ee 
Pending flag of RLC transmit complete 
0: no event 
1: event occurs 
Pending flag of RLC receive counter overflow 
0: no event 
1: event occurs 
Pending flag of NEC repeat protocol 
0: no event 
1: event occurs 
Pending flag of data-in 
This bit is set while data received and stored in CIRDAT_IN. 
0: no event 
1: event occurs 


OxC3 CIRHIGH | 5-0 This register determines the high pulse width of a “logic bit”. 


High pulse width = Decoder sample period * CIRHIGH 
Name | | escriptior Default 
 Oxc4 CIRBIT =i register determines the bit width of a “logic bit”. —— 0x00 cd 
Bit width = Decoder sample period * CIRBIT 
This register determines the “logic bit-one”. (NEC) 
Logic bit-one = Decoder sample period * CIRBIT 


Offset Name Bit Type Description 1k 
OxC5 CIRSTART R/W This register determines the leader pulse width for normal 0x00 OxFE 
packet (RC6/ENC) 
Leader pulse width = Decoder sample period * CIRSTART 
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This register determines the bit width of trailer (RC6) 
trailer bit width = Decoder sample period * CIRSTART2 


This register determines the leader width of repeat packet 
(NEC) 


Leader width(repeat) = Decoder sample period * CIRSTART2 


escription Default 
| 


CIRDAT_IN /7-0 | RO | Received data to decode. 


OxC8 CIRRLC_CFG 7 R/W | Counter overflow control bit. 0x00 oo 
ie 0: if overflow, the counter will stop. 
1: if overflow, an interrupt issues and the counter keeps 
counting. 
CIR RLC sample period, The unit is 1 ys. 
| [pte nigceseroptem teams 


OxC9 | CIRRLC_OUTO |} 7-0 R/W Output (TX) 1° byte for RLC protocol. 0x00 OxFE 








Offset Name Bit | Type Description Default | Bank 





OxCB ae PULS Discard carrier ee number 0x44 a 
PO eee | 
R/W Average carrier pulse number 
Oe F/W eae specify the average number to calculate the carrier 
period. 
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CIRCAR_PRD Detected carrier period valid 
0: carrier detection not completed. 
1: carrier detection completed. 
Detected carrier ‘sid 
oP cept =cmca mage 


it | Bank i 
afault 


| CIRCAR_HPRD Reserved 0x00 OxFE 
R/W Detected pulse width high of carrier 
Pulse width high = CIRCAR_HPRD[6:0] x 500ns 


t Name it ype Descriptior | Default 
CIRMOD_PRD 7 R/W Carrier modulation selection. 

0: If TX idle state is high, Low signal in TX will be modulated. 
1: If TX idle state is low, High signal in TX will be modulated 

R/W Modulation carrier period. 
This register determines the modulation carrier period. The unit 
is 500ns. The value can be chosen from 0x02 to 0x7F, i.e., the 
period is from 15.87KHz~1MHz. 
The period = CIRMOD_PRDJ[6:0] x 500 ns. 

R/W Pulse width high of modulation carrier. 
This register determines the pulse width high of modulation 
carrier. The unit is 500ns. The value can be chosen from 0x01 
to Ox7E. Please note, the pulse width high can not be larger 
than the carrier period. 
The pulse width high = CIRMOD_HPRDJ[6:0] x 500 ns. 
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4.13.3 CIR Programming Sample 
In this section gives some programming sample to control CIR module. Please note, 


ENE does not guarantee these codes in every field application. The following table describes 


scenario of CIR filed application. 
A RC6 receiver which filters out carrier is connected to CIR RX pin. 
GPIOIE40[0] (OxFC68[0]) =1; //Enable CIR Rx input 


CIRCFG (OxFECO) = 0x07; //Enable Rx interrupt and protocol 
CIRCFG2 (OxFEC1) = 0x02; //Select RC-6 protocol 


CIRHIGH (OxFEC3) = OxOB: //High width = 32*11 = 352 us 

CIRBIT — (OxFEC4) = 0x22: //Bit width = 32*34 = 1088 us 
CIRSTART (OxFEC5) =0x3B; _//Leader width = 64*59 = 3776 us 
CIRSTART2 (OxFEC6) = 0x4A;  //Trailer width = 32*74 = 2368 Us 
When CIRPF[0] (OxFEC2[0]) = 1, Read CIRDAT_IN (OxFEC7) to get data. 





Copyright©2008, ENE Technology Inc. 117 


Cie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 





4.14 PS/2 Interface (PS/2) 
4.14.1 PS/2 Interface Function Description 
The PS/2 protocol is a two-wire bi-direction interface in the industrial standard. This 
supports many PS/2 human interface devices, such as keyboard, mouse or touchpad device. Here 


gives the highlights of PS/2 features in the KBC. 


- 3 external PS/2 channels supported. 

- 1 internal PS/2 channel for IKB. 

- Each PS/2 channel is with interrupt capability. 

- Each PS/2 channel can be enabled/disabled individually. 

- Both hardware and flexible firmware mode support for PS/2 protocol. 
- Each PS/2 channel can be programmed to be GPIO function. 


4.14.2 PS/2 Interface Registers Description 
PS/2 Configuration 


[oS Ne | re | coo) 





OxEO PS2CFG 7 R/W PS/2 port3 (TX/RX) enable. If disable, PS3CLK will be low. 0x00 OxFE 
0: Disable 
1: Enable 
R/W PS/2 port2 (TX/RX) enable. If disable, PS2CLK will be low. 
0: Disable 
1: Enable 
5 R/W PS/2 port1 (TX/RX) enable. If disable, PS1CLK will be low. 
0: Disable 
1: Enable 
4 R/W PS/2 portO IKB(TX/RX) enable. If disable, IKB clock will be low. 
0: Disable 
1: Enable 
3 R/W PS/2 parity error interrupt 
0: Disable 
py 1: Enable 
2 R/W PS/2 TX timeout interrupt. 
TX timeout condition: 
(a)ps2clk keeps high over 210 4 s~240 ys during TX. 
(b)Host requests bus and waits over 120ms~150ms 
0: Disable 
1: Enable 
1 R/W PS/2 transmit-one-byte interrupt. 
0: Disable 
1: Enable 
R/W PS/2 receive-one-byte interrupt. 
0: Disable 
1: Enable 


Cie 


ENE TECHNOLOGY INC. 


KB926D Keyboard Controller Datasheet 





PS/2 Interrupt Pending Flag 


rowset[ Wome | et | Type | ______esplon === tot | ak 


- ia 
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Flag of PS/2 port3 received one byte. 
0: no event 

1: event occurs 

Flag of PS/2 port2 received one byte. 
0: no event 

1: event occurs 

Flag of PS/2 port1 received one byte. 
0: no event 

1: event occurs 

Flag of PS/2 port0O (IKB) received one byte. 
0: no event 

1: event occurs 

Interrupt flag of PS/2 parity error 

0: no event 

1: event occurs 

Interrupt flag of PS/2 TX timeout. 

0: no event 

1: event occurs 

Interrupt flag of PS/2 transmit-one-byte 
0: no event 

1: event occurs 

Interrupt flag of PS/2 receive-one-byte 
0: no event 


1: event occurs 
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a oS 


OxE2 PS2CTRL Data port PS2DATA (OxFEE3) connects to PS/2 port3 0x00 OxFE 
0: Disconnect 
1: Connect 
Data port PS2DATA (0xFEE3) connects to PS/2 port2 
0: Disconnect 
1: Connect 
R/W Data port PS2DATA (0OxFEE3) connects to PS/2 port’ 
0: Disconnect 
1: Connect 
R/W Data port PS2DATA (0xFEE3) connects to PS/2 port0 
0: Disconnect 
1: Connect 
| 3 | wo | Write “1” to force PS/2 TX reset. 
za.2 Write “1” to force PS/2 RX reset. 
PS/2 RX timeout flag. 
The flag may implies.the followings. 
(a) ps2clk keeps high over 210% s~240 «s during RX 
(b) -host issues reset command and the device does not 
response. 
(c) General PS/2 packet timeout defined in the protocol. 
po [Ry [Ree 


OxE3 PS2DATA 7-0 R/W | EC F/W gets/writes data from/to host via this register. 0x00 OxFE 
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PS/2 Configuration 2 


poset Name | Bit | Te | Description | Defeat | Bank 


OxE4 PS2CFG2 7 R/W PS/2 port3 hardware mode enable. 0x00 OxFE 

0: Disable 
1: Enable 

R/W PS/2 port2 hardware mode enable. 
0: Disable 
1: Enable 

R/W PS/2 port1 hardware mode enable. 
0: Disable 
1: Enable 

R/W PS/2 portO (IKB) hardware mode enable. 
0: Disable 
1: Enable 

R/W PS/2 hardware mode enable. 
0: Disable 

“ 1: Enable 

R/W PS/2 host request timeout control. (in PS/2 hardware mode 
only) 
0: Host request timeout 120ms~150ms 
1: Host request timeout 15ms~16ms 

R/W PS/2 clock/data input debounce control 
O:1us 
1:2us 


PS/2 Pin Input Status 


Offset | Name | Bit | Tye | Description | Detouit | Bank 


OMe | Poms | 7 | RO | PSi2port3clockpin status | 0x00 | FE 
Ea E i 
2 eee 
ae eee 
oO (eee 


| 2 | RO | PS/2 port2 data pin status 
) 1 | RO | PS/2 port1 data pin status 
) 0 | RO PS/2 port0 (IKB) data pin status 
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poset | Name | Bit | Tye | Description | Defeat | Bank 
OES | PSZPINO | 7 | RO | PSportScockpinstatus | 0x00 | OXFE 
UO eee 
oe ee 
Le ee et eee 
ee 


RO PS/2 port2 data pin status 


) 1 | RO | PS/2 port1 data pin status 





ERE 2 re 
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4.15 Embedded Controller (EC) 
4.15.1 EC Function Description 
The ACPI specification defined for the embedded controller (EC) interface requires 
either three separate host interfaces (KBC, SCI, SMI) or two interfaces (KBC, and shared SCI/SMI). 
The ENE KBC supports KBC and SCI interface, and SMI interface can be shared with SCI or use a 
dedicated GPIO. The embedded controller also provides some features which are collected as 


following: 


- Handles EC standard commands from host, firmware mode support. 

- Handles EC extended commands from host, only firmware mode support. 
- SCI generation capability. 

- Extended I/O write interface, i.e., debug port (port 80) support. 

- KBC/EC clock configuration. 

- A/D and D/A control. 

- Power management control. 

- Miscellaneous control. 


The host queries (read) EC status and issues (write) EC command via port 66h. The EC data 
port is 62h. The status of EC is defined as the below table: 


jsewsst [nome [esr 
a a 
a 


5 SCl SCI event flag. Please note, this bit will not be set if standard EC commands 
(80h~84h) issued by host. 
0: No SCI event occurs 
1: SCI event occurs 


Burst Enable The burst enable flag 
0: Disable 
1: Enable 


> cn st 0: Previous access port is data port. (EC_DAT) 
1: Previous access port is command/status port. (EC_CMD/EC_ STS) 


SSS 
ptr Input Butter Full ag of EC 
| 9 ORF Outut Butter Full fag of Ec 


The EC commands are defined as following, for more detail please refer to ACPI, Advanced 





Configuration Power Interface Specification. 2.0 


EC Read Read EC space registers 
EC Write Write EC space registers 
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4.15.2 EC Command Program Sequence 
The following table summarizes the standard EC commands programming flow. Port 
66h is the EC command and status port and port 62h is the EC data port. 


Command Byte Program Sequence 


80h EC Read 1. Host writes command byte 80h (EC_ Read) to port 66h. 
2. ECwill issue SCI to host while IBF=0 
3. Host writes address to port 62h. 
4. ECwill issue SCI to host while OBF=1 
5. Host reads data via port 62h. 

81h EC Write 1. Host writes command byte 81h (EC_ Write) to port 66h. 
2. ECwill issue SCI to host while IBF=0 
3. Host writes address to port 62h. 
4. ECwill issue SCI to host while IBF=0 
5. Host writes data to port 62h. 
6. EC will issue SCI to host while IBF=0 
a 
2. 
3 
1. 
2. 


Host writes command byte 82h (Burst.Enable) to port 66h. 
EC will issue SCI to host while OBF=1. 


82h Burst Enable 
Host reads via port62h. If 90h obtained, it’s Burst Ack. 
Burst Disable Host writes command byte 83h (Burst_Disable) to port 66h. 
EC will issue SCI to host while IBF=0 


Query EC 1. Host writes command byte 84h (Query_EC) to port 66h. 
2. .EC will issue SCI to host while OBF=1. 
3. Host reads data via port 62h. The data obtained is SCl_ID number. 
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4.15.3 EC SCI Generation 
The EC can generate SCI with independent enable control and status flag. Plenty of 
hardware SCI events are predefined, and a firmware SCI event gives more flexible use for different 
applications. There is a F/W SCI command port located at SCID (OxFFOB). As the F/W writes any 
non-zero value to this port, and corresponding enable bit (SCIEO[6]) is set. A hardware SCI signal 
will issue to host in sequence. Then the host uses standard EC_Query (84h) command to get the 
SCI ID which is written by F/W before. The below table summarizes the information about SCI 


events, SCI IDs and the priorities. 


scr [event | Switch | Applications | ioty 

Pom | Noting | WA ff est 

oe, | wor | Scio | watenop 

ae ao 

om) 86 Fs IBF rising ( (LPC write 1/O 60h/64h) yee 
OBF falling (LPC read I/O 60h) 


a 
OBF falling (LPC read I/O 68h) 
LPC 106266 SCIEO[6] | IBF rising (LPC write I/O 62h/66h) 
on | OBF falling (LPC read I/O 62h) 


| FWw_sciiD | FWSci | sciEq7]| ECF/wSclevent = | 9 
FANO SCIE1[0] | FANO monitor event (update/overflow) 
FAN‘ SCIE1[1] | FAN1 monitor event (update/overflow) 
GPTO SCIE1[4] | GPTO event 
GPT1 SCIE1[5] | GPT1 event 
GPT2 SCIE1[6] | GPT2 event 
GPT3 SCIE1[7] | GPT3 event 
EXTWIO SCIE3[0] | Write extended I/O (LPC I/O port 80) 
GPIO00~GPIOOF | SCIE3[1] | GPIO00~GPIOOF 
GPIO10~GPIO1F | SCIE3[2] | GPIO10~GPIO1F 
GPIO020~GPIO2F | SCIE3[3] | GPIO20~GPIO2F 
GPIO30~GPIO3F | SCIE3[4] | GPIO30~GPIO3F 
GPIO40~GPIO4E | SCIE3[5] | GPIO40~GPIO4F 
GPIO50~GPIOSF | SCIE3[6] | GPIO50~GPIO59 / GPXIOD00~GPXIOD07 
SCIE3[7] | ADC update 25 (Lowest) 
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The SCI pulse width is programmable for different applications. Two unit basis, 16 4s and 64 
j4s can be chosen. To change the SCI pulse width, register PXCFG[2] (OxFF14) is for the unit 
selection and the width can be controlled via register SCICFG[3:0] (OxFFO3). The equation shows 


the relationship. For more detail please refer to these 2 registers description. 


SCI Pulse Width = SCICFG[3:0] * Unit (16s or64 ws) 


4.15.4 EC/KBC Clock Configuration 
The EC provides programmable interface to adjust the microprocessor and peripheral 
frequency. By default, the microprocessor runs at 8MHz and peripherals are at. 4MHz. The 
microprocessor can operate at the 32MHz as the highest frequency, and the peripheral runs up to 
7.2 MHz. The programming interface is located at register CLKCFG1/CLKCFG2 (OxFFOD/OxFF1E) 
and PLLCFG/PLLCFG2 (OxFFOF/OxFF1F). The figure 4-1 illustrates the clock scheme applied in 
the KBC. 


4.15.5 A/D Converter Control 
The control interface of A/D is in the EC space. Features of the A/D converters are 
highlighted as following: 

- Analog input range: 0.1*Vcc,q ~0.9*Vcc, 

- INL: +2 LSB (Typical) 

- DNL: + 1LSB (Typical) 

- Resolution: 10-bit. 

- Gain error: + 1.5 LSB, Offset error: + 1.5 LSB 

- Six channels support. 


- All A/D converters can be programmed to be General Purpose Input pins. 


The following table summarizes the related registers of these 6 A/D converters. 


(Weme | Aderess [SC eserption 


ADDAEN{[3:0] OxFF15 ADC Function Enable bits of ADC3~ADCO 
Bit3: ADC3 
Bit2: ADC2 
Bit1: ADC‘ 
Bit0: ADCO 


ADCTRL[6:5] OxFF18 ADC Function Enable bits of ADC5~ADC4 
Bit6é: ADC5 
Bits: ADC4 


ADCTRL[4:2] OxFF18 Select ADC channels to convert and output data in ADCDAT and ECIF[7:6] 
ADCDAT OxFF19 This stands for bit9~bit2 of 10bit A/D result. 
ECIF[7:6] OxFF1A This stands for bit1~bitO of 10bit A/D result. 
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The following gives the programming sample to control a ADC. 
Using ADCO to get input analog signal 


1. set the related pin to be alternative output. 
GPIOIE38[0] (OxFC67[0]) = 1b 

2. enable ADC function 
ADDAEN|[6] (OxFF15[0]) = 1b 

3. enable ADC control 
ADCTRL (OxFF 18) = 0x01 


Waiting ADC interrupr. 
4. read ADCDAT (OxFF19) and ECIF (OxFF1A) 
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4.15.6 D/A Converter Control 
The control interface of D/A is in the EC space. Features of the D/A converters are 
highlighted as following: 
- Output range: AGND to VCCA 
- Resolution: 8-bit. 
- 4 channels support. 
- All D/A converters are non-driving capability. 


- All D/A converters can be programmed to be General Purpose Output pins. 


The following table summarizes the related registers of these 4 D/A converters. 


ADDAEN|7:4] OxFF15 DAC Function Enable bits of DAC3~DACO 
Bit7: DAC3 
Bit6: DAC2 
Bits: DAC1 
Bit4: DACO 
lf DAC selected, please do not set related GPIO function selection register. 


The following gives the programming sample to control a DAC. 





1. set the related pin to be alternative output. 
GPIOFS38[6] (OxFC07[6]) = Ob 

2. enable DAC function 
ADDAEN|[6] (OxFF15/6]) = 1b 


3. fill the value to be convert. 


DAC2 (OxFF12) = specific value to convert 
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4.15.7 Power Management Control 
Two power modes are defined, one is STOP mode and the other is IDLE mode. The 


register PMUCFG (OxFFOC) is used to configure the power management. The following table gives 


more detail about the definition for these two power modes. 


| Mode | escription 
STOP All clock sources stop, except external PCI clock and 32.768KHz. 


IDLE Only clock of 8051 microprocessor stops. 
RUN System operations in normal mode. 
OFF All power supply removed, including AC and battery 





The diagram below shows the relationship between each power mode. 


(1) power supply on 
Power OFF P PPI 


(2) enter idle mode from run mode 
set PMUCFG[6]=1 

(3) enter stop mode from idle mode 
set PMUCFG[7]=1 (by Host) 

(4) back to run mode from stop mode 
by wakeup source 


(5) enter stop mode from run mode 
set PMUCFG[7]=1 


(6) back to run mode from idle mode 
by wakeup source 





) all power removed 
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4.15.8 EC Registers Description 


ECHV es EC Hardware version 


oat | name [a 


escriptior |p | | 
0x01 ECFV R/W = firmware version 
This register will be a data port, ADC_test_data[7:0] in ADC 
test mode (ADCTR[1]=1). 


ADC test mode ADCTRITES 1)¢ 
R/W Write protection of PXCFG[1]. 
0: writable. 
1: write protection. 
R/W Index-I/O mode. access control. 
0: access range 0xF400~OxFFFF 
p= 1: access range 0xF400~0xF403 and OxFCO0~OxFFFF 


0x03 SCICFG R/W | Standard EC commands generate SCI. 
0: Disable 
dia 1: Enable 
R/W SCIID port enable. (F/W SCI write port enable) 
0: Disable 
1: Enable 
5 R/W SCI polarity 
0: Low active (default) 
1: High active 
4 R/W SCIE0O/SCIE1/SCIE2 (OxFFO05~0xFF07) enable. 
0: Disable 
1: Enable 
3-0 R/W SCI pulse width. (max. 1ms) 
SCI pulse width = SCICFG[3:0] * (time unit) 
where time unit is determined by PXCFG[2], 64 us or16us 
If SCICFG[3:0]=0, SCI pulse width = width of system clock. 
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EC Configuration 


onset | Name | Bit | Te | Description | Defeat | Bank 


0x04 ECCFG 7 R/W EPB fast access enable. To enhance EPB performance. 0x00 OxFF 
0: Disable 
1: Enable 
R/W Test mode selection 
0: Normal mode 
1: Test mode. 


pea |v [rewwed 


R/W Extended I/O (debug I/O, port 80) interrupt enable. Only 
available while write cycle to port 80 from the host. 


0: Disable 
1: Enable 


1 R/W IBF interrupt enable. 
EC command port interrupt enable. 
CPU writes command/data to EC command/data port. 
0: Disable 
1: Enable 

R/W OBF interrupt enable. 

EC data port interrupt enable. 
CPU reads data from EC data port. 
0: Disable 
1: Enable 


EC SCI Interrupt Enable (SCIE0O,SCIE1,SCIE3) 


poset | Name | Bit | Tye | Description | Defeat | Bark 


0x05 SCIEO 7-0 R/W | SCI Event0 enable 0x00 OxFF 
0: Disable 
1: Enable 











0x06 SCIE1 7-0 R/W | SCI Event1 enable 0x00 OxFF 
0: Disable 
1: Enable 

0x07 SCIE3 7-0 R/W | SCI Event2 enable 0x00 OxFF 
0: Disable 
1: Enable 
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0x08 ECIFO R/W1C = Evento flag 0x00 OxFF 
0: no event 
1: event occurs 

0x09 ECIF 1 7-0 | R/W1C | SCI Eventt flag 0x00 OxFF 
0: no event 
1: event occurs 

Ox0A ECIF3 7-0 | R/W1C | SCI Events flag 0x00 OxFF 
0: no event 
1: event occurs 


SCID Firmware SCI write port 


0x0C PMUCFG cZKLS Write “1” to enter STOP mode. 
) 6 | wo J Write “1” to enter Idle mode. 
5 R/W 


LPC cycle wakeup system from STOP mode. 


0: Disable 

~ Bg 1: Enable 

Reset 8051 while in STOP mode. 

0: Disable 

\N- 1: Enable 

3 R/W SCI wakeup system 

0: Disable 

ey 1: Enable 

2 R/W WDT wakeup system from STOP mode. 

0: Disable 

yn 1: Enable 

1 R/W GPWU wakeup system from STOP mode. 

0: Disable 

ayn 1: Enable 
Interrupt wakeup system from Idle mode. 
0: Disable 

ye 1: Enable 
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etme [mt [pe [ion Ltt [a 


Ox0D CLKCFG Flash clock from external clock (GPIO59). 0x00 OxFF 
0: Disable 
1: Enable 
Flash clock control. 
0: Half speed. (DPLL_CLK/2) 
1: Full soeed (DPLL_CLKk) 
please note, while CLKCFG[6]=0 and CLKCFG[3:2]=0 
( power-on default ), the SPI flash clock is always 16MHz. 
DPLL generates 32.768 MHz 
0: Disable 
1: Enable 
DPLL enters low power state while in STOP. mode. 
0: Disable 
1: Enable 
8051/Peripheral clock selection. 
11b: 32 MHz / 16 MHz 
10b: 22 MHz / 11 MHz 
01b: 16 MHz/8 MHz 
00b: 8 MHz/ 4 MHz (default) 
Peripheral slow down to 1MHz automatically. 
If no host access, the peripheral clock will slow down to 1MHz 
automatically. 
0: Disable 
1: Enable 
Clock slow down to 2MHz / 1MHz (8051 / Peripheral) in Idle 
mode. If this bit set, the clock of flash will be stopped in idle 
mode. 
0: Disable 
1: Enable 


end | (I JULY 
Offset | Name | Bit | Tyee | Description | Default | Bank 


Ox0E EXTIOW 7-0 R/W If the host write data to extended I/O (debug port, port80), an 0x00 OxFF 
interrupt occurs, and then the firmware read it back via this 
register. 


| if j eo ic | 
Offset | Name | Bit | Tye | Description | (Detouit | Bank 


OxOF PLLCFG 7-0 R/W DPLL initial value. (low 8-bit) OxEO OxFF 
After reset, the DPLL will output frequency about 32MHz with 
default value OxEO. 
DPLL initial value is 10-bit, the reset of two high bits are 
located at OxFF1F, PLLCFG2[7:6]. 
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at | Name | j Default 
DACO The digital data to be converted in DACO. 


0x10 EXTCMD 7-0 R/W | 8051 extended command port. 0x00 OxFF 
Once the command is filled, two events may occur. 
- if non-zero command written, 8051 interrupt issues. 
- If Zero command written, SCI event issues. 
Please note, EXTARGO/EXTARG1/EXTARG2 must be ready 
before filling this register. 


mi 


DAC’ Te The digital data to be converted in DAC1. 
EXTARGO Extended command argument0O 


Offset Name Bit | SC Def : 
DAC2 | The digital data to be converted in DAC2. 
EXTARG1 Extended command argumentt1 


DAC3 ale | The digital data to be converted in DAC3. 


ee 


EXTARG2 Extended command argument2 


mame | Default | 3ank 
PXCFG ree [Ree 0x00 | OxFF 


SCI pulse width time unit. 

0:64 us 

1:16 us 

WDT timeout reset selection 

0: reset whole KBC, except GPIO module. 

1: reset 8051 only 

To write this bit, please make sure ECHA[5]=0. 
8051 program counter control 

0: program counter starts to execute. 


1: 8051 reset and pc=0 (program counter). 





Pc will keep O (reset vector) until this bit is written to “O” 
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0x15 ADDAEN —= Function Enable 0x00 OxFF 
Bit7~Bit4 represents DAC3~DACO respectively 
0: DAC Disable 
1: DAC Enable 
lf DAC enable, please do not set related GPIO function 
selection register. 
3-0 ADC3~ADCO Function Enable 
Bit3~BitO represents ADC3~ADCO respectively 
0: ADC Disable 
1: ADC Enable. 
lf ADC enable, please do not set related GPIO bit with 
input enable (| iE), 


| DPLL frequency = 32.768KHz(external) * PLLFR 
PLLFR[11:0] =( PLLFRH[7:0] : PLLFRL[7:4] ) 
To generate 32.768MHz, PLLFR = 1000 (decimal) = O0x3E8 
i.e., PLLFRH=0x3E 


Name | Bit | Type Descriptior Default 


0x17 PLLFERL 7-4 | DPLL frequency = 32.768KHz * PLLFR 0x83 = 
PLLFR[11:0] =( PLLFRH[7:0] : PLLFRL[7:4] ) 
To generate 32.768MHz, PLLFR = 1000 (decimal) = O0x3E8 
i.e., PLLFRL[7:4]=0x8 
3 DPLL lock value presented in CHIPID (OxFF1E~OxFF1F). 
0: Disable 
1: Enable. 
DPLL test mode enable 
0: Disable 
1: Enable. 
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a Mcieeiiiie er 0x00 | OxFF 


ADC5, ADC4 enable. 
Bit6 and Bit5 represent for ADC5 and ADC4 respectively. 


0: Disable 


1: Enable. 


Convert ADC channel selection. 

0:ADCO 1:ADC1 = 2:ADC2 

3:ADC3 4:ADC4 5: ADC5 
1 R/W | ADC test mode enable. 

0: Disable 

1: Enable. 


ADC convert start and force interrupt after converting. 





0: ADC stops converting, interrupt disable 


1: ADC starts converting, interrupt enable 


Offset Name | Bit ype Yescriptior Default sank 
ADCDAT 7-0 | RO | Converted data by ADC. ADC output[9:2}= ADCDAT|7:0] 


R/wW1c_ | EC firmware mode flag. 
rn 

R/W1c_ | EC IBF interrupt pending flag 

0: no event 

1: event occurs 
R/wic | EC OBF interrupt pending flag 

0: no event 

1: event occurs 


fset | Name | Bit | Type | escriptior | Default | 


0x1B ECDAT 7-0 R/W_ | EC data port. 0x00 OxFF 
lf ECDAT written, ECSTS[0] (OBF) becomes “1”. 


ECCMD ce This register keeps EC command issu issued by the host. 
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Offset | Name | Bit | Type | Cescription = Default | Bank 


ox1D | ECSTS 0x00, | OxFF 
Nk 
SCI pending flag 
0: no event 
1: event occurs 
Burst enable status. 
0: EC burst mode disable 
1: EC burst mode enable. 
EC 1/O write port indicator 
0: host writes for data (writes I/O port 62h) 
1: host writes for command _ (writes I/O port 66h) 
Register OxFF1E and OxFF1F function selection. 
0: CHIPID display selected 
1: CLKCFG2/PLLCFG2 function selected 
IBF (Input Buffer Full) 
0: buffer not full 
1: buffer full 
OBF (Output Buffer Full) 
0: buffer not full 
1: buffer full 


rowcet | name | oi] Type | ———iewaripion——=S— (tat | an 


Ox1E CLKCFG2 7-0 R/W Divider of (DPLL Freq)/2 to generate 1 us (ECSTS[2]=1) Ox1F OxFF 
For example, DPLL outputs 64MHz (by default), to generate 1 
us, the divider should be 32. That is the CLKCFG2 will be 
Ox1F. 
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T be 


High 2 bits of DPLL initial value. (ECSTS[2]=1) 


DPLL initial value is 10-bit, the low 8 bits are located at 
OxFFOF, PLLCFG[7:0]. 


DPLL reference selection. 

0: PCI clock selected. (default) 

1: External 32.768KHz. 

DPLL source clock divider. 

0: Disable 

1: Enable. (default). 

If PLLCFG2[5]=1, then this bit should be “1”. 
If PLLCFG2[5]=0, this bit should be “0”. 
DPLL low speed state setting in Idle mode. 


The default value is 0001b, the DPLL will provide 2MHz 
(8051)/ 1MHz (Peripheral) clock. 


0x20 J 7 R/W_ | 8051 state. 0x00 = 
0: Idle state 
1: Normal state 
ey 
8051 extended command (ExtCMD, OxFF10) interrupt enable. 
0: Disable 
1: Enable 
Register function select of OxFF10~OxFF13 for LPC index-l/O 
0: DAC 
1: 8051 Extended command related registers 
Register function select of OxFF10~OxFF13 for 8051. 
0: DAC 
1: 8051 Extended command related registers 


| EDI feature enable x00 OxFF 
0: disable 
1: enable 


Reserved 
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0x23 EDIAS 7 R/W EDI active status 
0: not active 
yn 1: active 
) 60 | RSV | Reserved 








| eon | 0] RO | eDiversion gs | et oar 
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4.16 General Purpose Wake-up Controller (GPWU) 
4.16.1 GPWU Function Description 
The GPIO module provides flexible methods to wakeup the KBC or to generate 
interrupt. Once the input function is determined, plenty of features for wakeup can be setup. Here is 


the table to summarize all the features. 


ee ee ee ee ee No wakeup events occur 


aac toggle trigger 


High level trigger 
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4.16.2 GPWU Registers Description 


GPIO Wakeup Event Enable 


poset | Name | Bit | Te | Description | Defeuit | Bank 


0x31 GPWUENO8 | 7-0 R/W 

0x32 GPWUEN10 | 7-0 R/W 
0x33 GPWUEN18 | 7-0 R/W 
0x34 GPWUEN20 | 7-0 R/W 
0x35 GPWUENZ28 | 7-0 R/W 
GPWUENSO _|, 7-0 R/W 


0x36 


0x37 GPWUEN38 | 7-0 R/W 


0x38 GPWUEN40 | 7-0 R/W 


0x39 GPWUEN48 | 7-0 R/W 
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GPIO0O0O~GPIO07 Wakeup Event Switch 


bit{O]~bit[7] stand for GPIOOO~GPIOO07 separately 


0: Wakeup event disable 

1:Wakeup event enable 

GPIO08~GPIOOF Wakeup Event Switch 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 


0: Wakeup event disable 








1:Wakeup event enable 

GPIO10~GPIO17 Wakeup Event Switch 
bit[0]~bit[7] stand for GPIO10~GPIO17 separately 
0: Wakeup event disable 

1:Wakeup event enable 

GPIO18~GPIO1F Wakeup Event Switch 
bit[0]~bit[7] stand for GPIO18~GPIO1F separately 
0: Wakeup event disable 

1:Wakeup event enable 

GPIO20~GPIO27 Wakeup Event Switch 
bit[O0]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Wakeup event disable 

1:Wakeup event enable 

GP1IO028~GPIO2F Wakeup Event Switch 
bit[0]~bit[7] stand for GPIO2Z8~GPIO2F separately 
0: Wakeup event disable 

1:Wakeup event enable 

GPIO30~GPIO37 Wakeup Event Switch 


bit{O]~bit[7] stand for GPIO30~GPIO37 separately 


0: Wakeup event disable 


1:Wakeup event enable 

GPIO38~GPIO3B Wakeup Event Switch 
bit[O]~bit[3] stand for GPIO38~GPIO3B separately 
0: Wakeup event disable 

1:Wakeup event enable 

* GPO3C~GPOSF have no input functions. 
GPIO40~GPIO47 Wakeup Event Switch 
bit[0]~bit[7] stand for GPIO40~GPI1047 separately 
0: Wakeup event disable 

1:Wakeup event enable 

GPIO48~GPIO4F Wakeup Event Switch 
bit[0]~bit[7] stand for GPIO48~GPIO4F separately 


0: Wakeup event disable 





1:Wakeup event enable 


141 


0x00 


OxFF 
OxFF 
OxFF 
OxFF 
OxFF 
OxFF 


OxFF 


OxFF 


OxFF 
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GPIO50~GPIO57 Wakeup Event Switch 0x00 OxFF 
bit{O]~bit[7] stand for GPIO50~GPIO57 separately 

0: Wakeup event disable 

1:Wakeup event enable 

GPIO58~GPI0O59 Wakeup Event Switch 0x00 OxFF 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 

0: Wakeup event disable 

1:Wakeup event enable 


GPXIODO0O0~GPXIODO7 Wakeup Event Switch 0x00 OxFF 
bit[0]~bit[1] stand for GPXIODO00~GPXIOD07 separately 

0: Wakeup event disable 

1:Wakeup event enable 
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GPIO Wakeup Event Pending Flag 


roset[ Wome | et | Type | ______Descrpuon === atoll | ak 


0x41 | GPwuPFos | 7-0 | RWIC 
GPWUPF10 | 7-0 
GPWUPF18 | 7-0 
GPWUPF20 | 7-0 
GPWUPF28 | 7-0 
GPWUPF30 | 7-0 


GPWUPF38 | 7-0 
GPWUPF40 | 7-0 
GPWUPF48 | 7-0 
GPwupfso | 7-0 
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0x42 


0x43 


0x44 


0x45 


0x46 


0x47 


0x48 


0x49 


Ox4A 


GPIO0O0~GPIO07 Wakeup Event Pending Flag 
bit{O]~bit[7] stand for GPIOOO~GPIOO07 separately 
0: No wakeup event 

1:Wakeup event pending 

GPIO08~GPIOOF Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: No wakeup event 

1:Wakeup event pending 

GPIO10~GPIO17 Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: No wakeup event 

1:Wakeup event pending 

GPIO18~GPIO1F Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: No wakeup event 

1:Wakeup event pending 

GPIO20~GPIO27 Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: No wakeup event 

1:Wakeup event pending 

GP1IO28~GPIO2F Wakeup Event Pending Flag 
bit{O]~bit[7] stand for GPIO28~GPIO2F separately 
0: No wakeup event 

1:Wakeup event pending 

GPIO30~GPIO37 Wakeup Event Pending Flag 
bit{O]~bit[7] stand for GPIO30~GPIO37 separately 
0: No wakeup event 

1:Wakeup event pending 

GPIO38~GPIO3B Wakeup Event Pending Flag 
bit[O]~bit[3] stand for GPIO38~GPIO3B separately 
0: No wakeup event 

1:Wakeup event pending 

* GPO3C~GPOSF have no input functions. 
GPIO40~GPIO47 Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO40~GPIO47 separately 


0: No wakeup event 


1:Wakeup event pending 
GPIO48~GPIO4F Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 


0: No wakeup event 


1:Wakeup event pending 
GPIO50~GPIO57 Wakeup Event Pending Flag 
bit{O]~bit[7] stand for GPIO50~GPIO57 separately 


0: No wakeup event 





1:Wakeup event pending 
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GPIO58~GPIO59 Wakeup Event Pending Flag 0x00 OxFF 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 

0: No wakeup event 

1:Wakeup event pending 

GPXIOD00~GPXIODO07 Wakeup Event Pending Flag 

bit[0]~bit[1] stand for GPXIOD00~GPXIOD07 separately 

0: No wakeup event 


1:Wakeup event pending 





_ 
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GPIO Wakeup Polarity Selection 


poset | Name | Bit | Te | Description | Defeat | Bank 


GPIOO0~GPIO07 Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIOOO~GPIOO07 separately 


0x51 GPWUPS08 | 7-0 R/W 

0x52 GPWUPS10 | 7-0 R/W 
0x53 GPWUPS18 | 7-0 R/W 
0x54 GPWUPS20 | 7-0 R/W 
0x55 GPWUPS28 | 7-0 R/W 
GPWUPS30 | 7-0 R/W 


0x56 


0x57 GPWUPS38 | 7-0 R/W 


0x58 GPWUPS40 | 7-0 R/W 


GPWUPS48 | 7-0 R/W 


0x59 


Ox5SA GPWUPS5SO | 7-0 R/W 
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0: Low active (level trigger) / Falling (edge trigger) 





1:High active (high trigger) / Rising (edge trigger) 
GPIOO8~GPIOOF Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Low active (level trigger) / Falling (edge trigger) 





1:High active (high trigger) / Rising (edge trigger) 
GPIO10~GPIO17 Wakeup Polarity Selection 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO18~GPIO1F Wakeup Polarity Selection 
bit[O0]~bit[7] stand for GPIO18~GPIO1F separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO20~GP1027 Wakeup Polarity Selection 
bit[0]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GP1O28~GPIO2F Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIO28~GPIO2F separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO30~GPIO37 Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO38~GPIO3B Wakeup Polarity Selection 
bit[O]~bit[3] stand for GPIO38~GPIO3B separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
* GPO3C~GPOSF have no input functions. 
GPIO40~GPIO47 Wakeup Polarity Selection 
bit[O]~bit[7] stand for GPIO40~GPIO47 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO48~GPIO4F Wakeup Polarity Selection 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO50~GPIO57 Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIO50~GPIO57 separately 


0: Low active (level trigger) / Falling (edge trigger) 





1:High active (high trigger) / Rising (edge trigger) 
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GPIO58~GPIO59 Wakeup Polarity Selection 0x00 OxFF 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 

0: Low active (level trigger) / Falling (edge trigger) 

1:High active (high trigger) / Rising (edge trigger) 

GPXIOD00~GPXIODO07 Wakeup Polarity Selection 

bit[O]~bit[1] stand for GPXIODO0~GPXIODO7 separately 

0: Low active (level trigger) / Falling (edge trigger) 

1:High active (high trigger) / Rising (edge trigger) 





_ 
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GPIO Wakeup Level/Edge Trigger Selection 


rowset[ Wome | et | Type | ___—_—_—Descipuon == tal | ak 


GPIO0O0~GPIOO07 Wakeup Level/Edge Selection 
bit[O]~bit[7] stand for GPIOOO~GPIOO07 separately 


iain 
0x61 GPWUELO08 7-0 R/W 
0x62 GPWUEL10 7-0 R/W 
0x63 GPWUEL18 7-0 R/W 
0x64 GPWUEL20 7-0 R/W 
0x65 GPWUEL28 7-0 R/W 
GPWUEL30 7-0 R/W 


0x66 


Ox67 GPWUEL38 | 7-0 R/W 


0x68 GPWUEL40 7-0 R/W 


GPWUEL48 7-0 R/W 


0x69 


Ox6A GPWUEL50 7-0 R/W 
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0: Edge trigger 





1: Level trigger 

GPIO08~GPIOOF Wakeup Level/Edge Selection 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Edge trigger 





1: Level trigger 

GPIO10~GPIO17 Wakeup Level/Edge Selection 
bit[0]~bit[7] stand for GPIO10~GPIO17 separately 
0: Edge trigger 

1: Level trigger 

GP!IO18~GPIO1F Wakeup Level/Edge Selection 
bit[O0]~bit[7] stand for GPIO18~GPIO1F separately 
0: Edge trigger 

1: Level trigger 

GPIO20~GPIO27 Wakeup Level/Edge Selection 
bit[0]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Edge trigger 

1: Level trigger 

GP1IO28~GPIO2F Wakeup Level/Edge Selection 
bit{O]~bit[7] stand for GPIO2Z8~GPIO2F separately 
0: Edge trigger 

1: Level trigger 

GPIO30~GPIO37 Wakeup Level/Edge Selection 
bit{O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Edge trigger 

1: Level trigger 

GPIO38~GPIO3B Wakeup Level/Edge Selection 
bit[O]~bit[3] stand for GPIO38~GPIO3B separately 
0: Edge trigger 

1: Level trigger 

* GPO3C~GPOSF have no input functions. 
GPIO40~GPIO47 Wakeup Level/Edge Selection 
bit[0]~bit[7] stand for GPIO40~GPI1047 separately 


0: Edge trigger 


1: Level trigger 

GPIO48~GPIO4F Wakeup Level/Edge Selection 
bit[0]~bit[7] stand for GPIO48~GPIO4F separately 
0: Edge trigger 

1: Level trigger 

GPIO50~GPIO57 Wakeup Level/Edge Selection 
bit{O]~bit[7] stand for GPIO50~GPIO57 separately 
0: Edge trigger 





1: Level trigger 
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GPIO58~GPIO59 Wakeup Level/Edge Selection 0x00 OxFF 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 

0: Edge trigger 

1: Level trigger 

GPXIODO00~GPXIODO07 Wakeup Level/Edge Selection 

bit[0]~bit[1] stand for GPXIODO00~GPXIOD07 separately 

0: Edge trigger 

1: Level trigger 





_ 
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GPIO Wakeup Input Change (Toggle) Trigger Selection 


poset | Name | Bit | Tye | Description | Defeuit | Bank 


GPIO00~GPIO07 Wakeup Input Change (Toggle) Trigger 
bit{O]~bit[7] stand for GPIOOO~GPIO07 separately 


Ox71 GPWUCHG08 7-0 R/W 

Ox72 GPWUCHG10 7-0 R/W 
0x73 GPWUCHG18 7-0 R/W 
0x74 GPWUCHG20 7-0 R/W 
0x75 GPWUCHG28 7-0 R/W 
GPWUCHG30 7-0 R/W 


0x76 


Ox77 GPWUCHG38 7-0 R/W 
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This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 





1: Toggle trigger enable 
GPIO08~GPIOOF Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 

1: Toggle trigger enable 

GPIO10~GPIO17 Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 





This setting will ignore the corresponding bit of GPWUEL-xx. 


0: Toggle trigger disable 

1: Toggle trigger enable 

GP1I018~GPIO1F Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 

1: Toggle trigger enable 

GP1IO20~GPIO27 Wakeup Input Change (Toggle) Trigger 
bit{O]~bit[7] stand for GPIO2Z0~GPIO27 separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 

1: Toggle trigger enable 

GPIO28~GPIO2F Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[7] stand for GPIO2Z8~GPIO2F separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 

1: Toggle trigger enable 

GPIO30~GPIO37 Wakeup Input Change (Toggle) Trigger 
bit{O]~bit[7] stand for GPIO30~GPIO37 separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 

1: Toggle trigger enable 

GPIO38~GPIO3B Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[3] stand for GPIO38~GPIO3B separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 


1: Toggle trigger enable 
* GPO3C~GPOSF have no input functions. 
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0x78 GPWUCHG40 GPIO40~GPIO47 Wakeup Input Change (Toggle) Trigger 0x00 OxFF 
bit[0]~bit[7] stand for GPIO40~GPIO47 separately 
This setting will ignore the corresponding bit of GPWUELxx. 
0: Toggle trigger disable 
1: Toggle trigger enable 
0x79 GPWUCHG48 GPIO048~GPIO4F Wakeup Input Change (Toggle) Trigger 0x00 OxFF 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
This setting will ignore the corresponding bit of GPWUELxx. 
0: Toggle trigger disable 
1: Toggle trigger enable 





Ox7A GPWUCHG50 GPIO50~GPIO57 Wakeup Input Change (Toggle) Trigger 0x00 OxFF 
bit{O]~bit[7] stand for GPIO50~GPIO57 separately 
This setting will ignore the corresponding bit of GPWUELxx. 
0: Toggle trigger disable 
1: Toggle trigger enable 
Ox7B GPWUCHG58 GPIO58~GPIO59 Wakeup Input Change (Toggle) Trigger 0x00 OxFF 
bit[O]~bit[1] stand for GPIO58~GPIO59 separately 
This setting will ignore the corresponding bit of GPWUELxx. 
0: Toggle trigger disable 
1: Toggle trigger enable 
Ox7C GXWUCHG00 GPXIOD00~GPXIOD07 Wakeup Input Change (Toggle) Trigger 
bit(O0]~bit[1] stand for GPXIODO00~GPXIODO7 separately 
This setting will ignore the corresponding bit of GPWUELxx. 
0: Toggle trigger disable 
1: Toggle trigger enable 
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4.16.3 GPWU Programming Sample 
In this section gives some programming sample to control GPWU module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 


scenario of GPWU filed application. 


GPIOO2 Low level trigger 
GPIO03 Rising edge trigger 


GPIO05 Falling edge trigger 
GPIO06 Edge change trigger 


Programming model 


1. set related wakeup enable register. 
GPIWUENOO (OxFF30) = O0x6C 

2. set related wakeup polarity register 
GPWUPS0O0 (OxFF50) = 0x08 

3. set related wakeup edge/level trigger register 
GPWUELOO (OxFC60) = 0x04 

4. set related wakeup input change register 
GPWUCHGO00 (OxFF70) = 0x40 
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4.17 System Management Bus Controller (SMBus) 
4.17.1 SMBus Function Description 
The SMBus is a two wire interface design based on I*C bus. The SMBus controller in 
the KBC supports SMBus 2.0 and supports both master and slave mode with 2 channels. The 


SMBus controller supports 12 command protocols as following table. For more detail about each 


command protocol, please refer to the System Management Bus Specification 2.0. 


The SMBus introduces new mechanism to communicate with I°C devices, called Byte 





mode. If the SMBus operates in this mode, only 3 protocols are supported, 05h (Receive Byte), 
OAh (Write Block) and OBh (Read Block). Here gives the brief programming guide of how to use 
Byte mode as following table. 


05h, Receive Byte 0Ah, Write Block OBh, Read Block 


Set the address in SMBADR 1. Set the address in SMBADR . Setthe address in SMBADR 
(OxXFF9A). (OxFFQ9A). (OxXFFQ9A). 


Set the ACK or NACK bit in 2.  Setthe data array in SMBDAT . set the count number in 
SMBPF (OxFF96[6]). (OxFF9C). SMBCNT (OxFFBC). 


Set the protocol in SMBPRTCL 3. Set the count number in . Set the protocol in SMBPRTCL 
(OxFF98). SMBCNT (OxFFBC). (OxFF98). 


Once one byte data received, the | 4. Set the protocol in SMBPRTCL 
interrupt pending flag will be set (OxFF98). 


(OxFF96[5]). And the F/W could 
obtain the data via pooling or 
interrupt method. 


If more than one byte received, 
the F/W must set the ACK or 
NACK response in advance. (the 
same as step 2), then continue to 
the step 4 until all bytes 
complete. 
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The SMBus controller works as a host (master). The controller can be programmed to 
enable slave mode. In slave mode, the controller will response to its slave address which is 
programmable. A slave device could communicate with the SMBus host controller via SMBus Alert 
or Host Notify protocols. The SMBus Alert protocol can be implemented via optional SMBAlert# 
signal or periodical ARA (Alert Response Address) command. As to Host Notify protocol, The 
controller provides registers for F/W to achieve different applications. The following gives the brief 


summary between Host Notify protocol and SMBus register interface. 


SMB Host Addr : stored in SMBAADR, OxFFBD. 


Device Addr : stored in SMBAADR, OxFFBD. 
Data Low Byte: stored in SMBADATO, OxFFBE. 
Data High Byte: stored in SMBADAT1, OxFFBF. 
S: Start bit P: Stop bit 





Slave (SMBus device) to Master 
Master (SMBus host) to Slave 
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4.17.2 SMBus Register Description 


Offset | Name | Bit | Type | ==———siescription =| (Default | Bank 
SMBTCRC | 7-0 | RO SMBus CRC value. 


poset | Name | Bit | Te | Description | Defeuit | Bank 


0x93 SMBPIN 7 R/W | SMBus data line forced to low. 0x00 OxFF 
aia Write “0” to force SDAO or SDA low. 
R/W SMBus clock line forced to low. 
ope Write “O” to force SCLO or SCL1 low. 
[-§ [RO | Sts o'S0A0 orSDAt or SDADWRESSDAT 
[4 [RO | Sts ofSci0orScUtorScL0 wes SOUR 
3 R/W Byte mode function enable 
3 protocols support, Write Block/Read Block/Receive Byte. 
Protocols are defined via register SMBPRTCL[6:0] 
0: Disable 
1: Enable 
2 R/W SCL/SDA input debounce enable. 
0: Disable 
ay. 1: Enable 
1 R/W SCL1/SDA1 pin connected to SMBus controller. 
0: Disable 
PAS 1: Enable 
R/W SCLO/SDAO pin connected to SMBus controller. 
0: Disable 
yr 1: Enable 


| niigure 
Offset | Name | Bit | Type | Description =| Default | Bank 


0x94 SMBCFG 7 R/W | SMBus master disable 0x06 OxFF 
0: Enable master function. 
1: Disable master function 
R/W SMBus host alarm protocol disable (OxFFBD~OxFFBF disable) 

0: Enable slave function. 

yn 1: Disable slave function 

4-0 R/W SMBus clock period 

If SMBCFG[4:0]>0 and SMBPIN[2]=1, the period is 
SMBus clock period = (SMBCFG[4:0]+1)* 4 us 
If SMBCFG[4:0]>0 and SMBPIN[2]=0, the period is 
SMBus clock period = SMBCFG[4:0] *4 us 
Please do not set these bits to “O”. 
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eam [Te [en | a [ 


SMBus host controller status 
0: not busy 

1: busy 
Reserved 
SMBus slave protocol selection. 
0: word read/write 

1: byte read/write 

SMBus slave mode enable. 

0: Disable 

1: Enable 


SMBus alert (host notify protocol) interrupt 
0: Disable 
1: Enable 


SMBus protocol completion interrupt 
0: Disable 
1: Enable 


ee eee 


ACK bit of Receive Byte (Byte Mode) protocol 
3 0: ACK, the Receive Byte protocol keeps going 

1: NACK, once the F/W ready to obtain the last Receive Byte, 
F/W set this bit in advance. After this last byte transferred, 
the controller issues NACK to device and the protocol stop. 

Read data interrupt flag of Receive Byte (Byte Mode) protocol 

0: no event 

1: event occurs 

Read protocol interrupt flag of SMBus slave 

0: no event 

1: event occurs 

3 R/W1c_ | Interrupt flag of SMBus slave 
0: no event 
1: event occurs 


Offset | Name | Bit | Type | ==—————Description =| Default | Bank 
SMBRCRC 70 | RO | The CRC value received from SMBus slave device. 
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SMBus Protocol 


fs 2 


0x98 SMBPRTCL SMBus transaction with PEC (Packet Error Check) 0x00 OxFF 
0: Disable 
1: Enable. 
Command protocol. 
02h: Quick Write 
03h: Quick Read 
04h: Send Byte 
05h: Receive Byte / Receive Byte (Byte Mode) 
06h: Write Byte 
07h: Read Byte 
08h: Write Word 
09h: Read Word 
OAh: Write Block / Write Block (Byte Mode) 
OBh: Write Read / Read Block (Byte Mode) 
OCh: Word Process 
ODh: Block Process 
others: Reserved 


0x99 SMBSTS 7 SMBus command done flag 0x00 OxFF 
0: no event (Write 0 to clear) 
1: event occurs 
R/W SMBus alarm (host notify protocol) interrupt flag 
0: no event (Write 0 to clear) 
1: event occurs 
5 R/W SMBus block data array protocol control. F/W could control the 
protocol progress via this bit. 
0: Block Data Array protocol keeps going. 
- 1: Block Data Array protocol stops 
4-0 R/W Error code. 
OOh: no error 
07h: unknown address failure. 
10h: device address no ACK 
12h: command no ACK 
13h: device data no ACK 
17h: device access deny 
18h: SMBus timeout 
19h: unsupported protocol 
1Ah: SMBus busy 
1Fh: PEC (Packet Error Check) error 
others: Reserved 
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SMBADR et a SMBus address (7-bits long), bitO anored: 
SMBADR SMBus address (7-bits long). 


(SMBPIN[3]=1) R/W Data direction bit 
0: Write 
1: Read 


| off ew fault bank 
SMBCMD SMBus command port 


SMBRSA cue SMBus slave address (7-bits long), bitO ignores. 


| Default | Bank 
Smbus block count. 0x00 OxFF 
If “Ox00”, it means 32-byte length in a block transfer. 


Bit7~Bit5 are ignored 


Default 


SMBDATO Alarm data (low byte) 
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Offset | Name Bit ipe InK 
SMBDAT1 Alarm data (high byte) 
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4.17.3 SMBus Programming Sample 
In this section gives some programming sample to control SMBus module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 
scenario of SMBus filed application. 


Reading status of a battery (address 0x0A) 


| ramn 15 


SMBADR (OxFF9A) = Ox0A ; battery address 
SMBCMD (OxFF9B) = 0x12 


SMBPTCL (OxFF98) = 0x07 

Wait SMBSTS (OxFF99[7])=1b ; command complete 
Check if SMBSTS[4:0] = O000b ~—s; no error 

Read SMBDAT (OxFF9C) ; the current status 
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4.18 8051 Microprocessor 
4.18.1 8051 Microprocessor Function Description 
The Microprocessor inside KBC is an industrial compatible i8051. The 8051 is featured 
with 128bytes Special Function Register (SFR), Serial port, 2 16-bit Timers and 3 I/O ports with 
interrupt capability. The 8051 operates based on external crystal and runs at 8MHz by default. The 


following figure gives an illustration of the 8051 architecture. 


KBC 


Interrupt Internal RAM 


Control External RAM 


Serial Port 
8051 
Microprocessor 


Timers 


1/O Port External Code 
PO/P1/P2/P3 
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4.18.1.1 8051 Instruction 
The instruction of 8051 microprocessor is fully compatible with industrial 18051. 
The instruction sets are as following table. The OpCode is in Hexadecimal and (b) means Binary. B 


stands for byte number of instruction. C stands for number of cycle needed. 


_womonie | Opcode [8] C | Mnomone + OpCode [8 | © 
OC 
poo a@r | 6 [1/7 /sus Agen —+| os 2| 2 
worsen [a7 fv izise ae [es [sf 2 
ADD A, Ro 2 |SUBB A,@R, 

oe 
poo aR +| 2a [17 isuean | 99 _|+| 2 
pooar -+i| 2c [1]? /swean | 98 _|+|2 
poo AR _+| 28 [17 (sean | 90 [+2 
poocaes +f ss jaj7pSSSSC=~SC<CS~é~™:«‘izCSS 
pooca@r +f 26 | 1)? [togceaneoperion | —+| | 
; 
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[tnemonic | Opcode |B [6 | Mnemonie «(| Opcode | 8 | © 





NC_@R, oe Ta AR ee 


INC @R; 2 |ORL A,R, 





INC Ro 2 |ORL A,Rs 


oC ee 
NCR +i a's (a fom am +f ar def 
A TC 
Ic —*i ois fa fe a —S~*dSos id fe 
Loviea sve operation | || =a movant | || 
rau A@R | 66/1]? pov Rowe +f as —*2 | 2 
PAR «| 68s]? ov Ron «Yaw —* 2 | 2 
PAR «68s |? Ov Rowen ——~«Y a ~—=«de | 
PAR «ests |? Ov Reoree «dS «de | 
PAR «feos |? pov Ager Sid? Ses (2 | 
OS 
properaion——~SC*dSSCS*~sCS*dtC‘zi A SSC*dYSCi id 
buco +f eo jajapovam —+| es |+|2 
IND straws if 90a]? ova ——~Si«d?=SCrs sf 
A 
a KREE 
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[Wnemonic [Onto [8 [| Mnomonio ——«|‘OpCode | B | OC 





S79 6 [os [1] ow na acne 


MOV DPTR, #data16 





Data Movement MOVC A, @A+PC 


Nov Anion | 7a | 2 [2 Now A@nopm | es [1 > 
Mov deca | 7513/7 MO A@oeR | eo | + [>s 
Mov Rutsae «| 782]? por owen —SS«| =o *d ef 
Mov aea@e | 06 [aja poHam -+| cs [+2 
Mov dea ——~«f esta ho aR «See —*d sf 
Mov dea ——~«| eo -f2/7 how Ae@m —+(| oe [+ | 2 
Prosrmsrencnng | SSS) SCZ ect reive «Y= | 2 
cau assests | wmiooot [2] [oz Reeewe | oe [2] 2 
fume eaaessrs | eeponot_| 2] 2 [OZ Ruremwe | os +2] 2 
CINE Adrectrouwe | 85 |]? [oz Rwmwe | 08 [2] 2 
CNE@R des eawe | 86 |]? [nz Rwewe | oc [2] 2 
CNE@R. tea roawe | 87 | 3]? [DZ Ruwawe | 00-2] 2 
CINE R.teetaoatie | 89 | 9]? [OZ Rime | oF |? | 2 
CINE Resin etie | 8c |]? | wwe —+(|~eo—*2 | 2 
CINE R.testaroae | 80 | s]apcm ———*+Y 2 ipa a 
le SSS~*SCt fs 


CJNE_ Rg, #data, relative [ae 3 | 2 |LJMP 
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a 


Z [2 
a 
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4.18.1.2 Interrupt Controller 
In order to support more application, the 8051 in KBC extends interrupt channel 
to 24 for internal peripherals, that is, I/O port PO, P1 and P3 are with interrupt capability. The 


interrupt priority for each channel is fixed and no nested interrupt is supported. Here is the table to 


summarize the implementation of the interrupt controller. 


it Source | Vector Aaeress [ __——Appicaions—=—SSSSSSC*d:Cty— 


roo) | _ow00s[waeros 
rorsy | 010048 [LPC v0 ox2F RW accssng eri | 
rors | ooss [rec COC S~<~*rCti 
POI[4] 0x0063 IKB 9 
ror | oars [eg SSCS 
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4.18.1.3 Interrupt Enable/Flag Table 





Interrupt Enable 






Pending Flag 





address address 






a 
FE9Dh FE9Eh 

ae [ea 
sO ae 
rey oP ren 
A 
a 
roe fee com ee 
row [ore [feo 
ae ee 
ann ree [eT 
met | ot 
a 
a 


behavior Interrupt Behavior => (Interrupt Occurs) 





















WOlLowl w]leuwl w]witnhr]| 


(1) IE bit = 1, interrupt asserts when trigger event occurs 
(2) IE bit = 1, interrupt asserts when trigger event occurs 


but if PF not clear, interrupt will continue asserting 
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(3) IE = 1, interrupt asserts when trigger event occurs 

or IE bit is from low to high(0 -> 1) when Pending Flag(PF) is = 1 
(4) No matter IE bit = 1 or 0, interrupt asserts when trigger event occurs 
Pending Flag(PF) => 
(1) When trigger event occurs, PF will be set to 1. 


PF cleared to 0 by WC1/WCO 


(2) IE bit = 1, when event occurs, PF will be set to 1. 


PF is cleared to 0 by WC1/WCO 
Interrupt Enable = (IE) 
Pending Flag = (PF) 
WC1 = Write 1 clear 
WCO = Write 1 clear 
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4.18.1.4 8051 Special Function Register (SFR) 
The Special Function Registers are located in the internal RAM of 8051 
microprocessor. The internal address are from 0x80 to OxFF, sized with 128 bytes. All the SFRs are 
compatible with the standard ones. Just few SFRs are redesigned with new features for flexible 


application. The following table gives a brief summary. For more detail, please refer to the section 


of register description. 


Prcon [twos | mo | ur | mo | m | | 
a 
a 





1. The |@[tf) parts are changed from standard features and the ones are the new design for special features. 
And all the others are the standard features of conventional 8051. 


2. The registers listed in the column with yxmark are all bit addressable. 
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4.18.2 8051 Microprocessor Register Description 
The SFR registers are located at internal RAM Ox80 ~ OxFF. 


PO Interrupt Enable Register 


OIE 7-0 R/W PO interrupt enable. 
BitO~bit7 stand for corresponding PO[0O]~PO[7]. 
0: Disable 
1: Enable 


Stack Pointer 


| sp | 70 | RW | 8051 stack pointer register 


fname a | pe 


escriptior efault | 
| ppL | 7-0 | RW | Lowbyte of DPTR x00 


Data Pointer High Byte 


ress Jame IT | ype escription | aTaUIt | 


Reserved 


lame it ype escription | ofault 


Reserved 


dress me it ype 
I | 
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Processor Control Register 2 


[adress [ Name | eit] Type | _—_—_—Deseripion’ | atau 
Est ® Reserved but this bit should be “O”. 


Timer0O/Timer1 test mode enable. 
0: Disable 
1: Enable 

R/W Reserved 


R/W KBC modules write control. 
Once this bit set, 8051 could issue write access to external 
modules. 
0: Disable 
1: Enable 


R/WCO | Same interrupt source pending flag. 
If the 8051 is handling some interrupt event, at the same time, 
the same source asserting the interrupt again, this flag will be 
set. If this flag set, the 8051 will re-enter ISR again once 
executing IRET. Writing “O” to clear this flag. 


R/W Not fetching instruction while in idle loop. 
0: Disable 
1: Enable 


Processor Control Register 


Assess | Name | on | Type | ———esepuon—=S*~*~*~*~dCt 














Interrupt vector offset address‘ 
0: Interrupt vector address offset adding 0x0 
‘s 1: Interrupt vector address offset adding 0x8000 
Interrupt vector offset address2 
0: Interrupt vector address offset adding 0x0 
{- 1: Interrupt vector address offset adding 0x4000 

Please note, if PCON[5]=1 and PCON[4]=1 then the result of 
interrupt vector address will be added 0xCOO00. 

3 General purpose flag 1 
0: no event 
1: event occurs 

2 General purpose flag 2 
0: no event 
1: event occurs 

1 Stop mode enable. 
All clock stop except the external 32.768K OSC and PCICLK. 
1: Enable (write “O” no work) 
Idle mode enable. 
The clock of 8051 stops. 
1: Enable (write “O” no work) 
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Timer/Counter Control Register 


ass [name [ex [type [teeter a 


TF1, Timer1 overflow flag 
0: no event 

1: event occurs 

TR1, Timer1 start control. 
0: stop to count 

1: start to count 

TFO, TimerO overflow flag 
0: no event 

1: event occurs 

TRO, Timer0O start control. 
0: stop to count 

1: start to count 

IE1, External interrupt 1 flag 
0: no event 

1: event occurs 

IT1, External interrupt 1 trigger selection 
0: low level trigger 

1: falling edge trigger 

IEO, External interrupt 0 flag 
0: no event 


1: event occurs 


ITO, External interrupt O trigger selection 


0: low level trigger 





1: falling edge trigger 
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Timer Mode Register 


| 0x89 TMOD 7 GATE, this bit is the gate control of TR1 and INT‘ 

0: Disable 
1: Enable 
CT1, Timer1 timer/counter selection 
0: Timer 
1: Counter 

5-4 TM1, Timer1 mode selection 
0: 13-bit timer 
1: 16-bit timer 
2: 8-bit auto reload timer 
3: Timer 1 stops. 

3 GATE, this bit is the gate control of TRO and INTO 
0: Disable 
1: Enable 

2 CTO, TimerO timer/counter selection 
0: Timer 
1: Counter 

1-0 TMO, TimerO mode selection 
0: 13-bit timer 
1: 16-bit timer 
2: 8-bit auto reload timer 
3: TLO and THO are two 8-bit timers. 


Timer 0 Low Byte 


Timer 1 Low Byte 


Addres: it | Typ Description Default 


Timer 0 High Byte 


Aaaress am Bil e | Description U 


Timer 1 High Byte 


Address lame sit ype Description Default 
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Port1 Interrupt Enable Register 


| dress Name Bit ype escriptiol 
0x90 P1lE 7-0 R/W Port 1 interrupt enable. 
BitO~Bit7 stand for P1[0]~P1[7] respectively 
0: Disable 
1: Enable 


Reserved 


Serial Port Control Register 


0x98 | SCON | 7-6 | R/W | SM1,SMO, serial port mode 
00: 8-bit shift register, E51RX will be shift clock of E51CLK. 
01: 8-bit serial port (variable) 
10: 9-bit serial port (variable) 
11: 9-bit serial port (variable) 
4 R/W REN, serial port receive function enable. 
0: Disable 
aK 1: Enable 
RB8, The 9" bit of receive data 
1 R/woc | TI, TX interrupt flag 
0: no event 
1: event occurs 
R/woc | RI, RX interrupt flag 
0: no event 
1: event occurs 


Serial Port Data Buffer Register 


Ad: ame pe escription | 
7-0 Serial port data buffer Co 


Serial Port Control Register 2 


> HH Tyne Yescrit TIO ) B) f; | t 
SCON2 High byte of 16-bit counter for baud rate 


Serial Port Control Register 3 


| 
| Address Name Bit Typ Description Default 
SCON3 Low byte of 16-bit counter for baud rate 
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Port 2 des 


ne [ot | 





alisha Enable dst 


. “Tr 


escriptiol efault 
See | | 
= all interrupts enable. 0x00 
0: Disable 


1: Enable 





iM 


R/W 


Interrupt Enable Register 


A (ae NI. a >it TT aA 
: 
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ES, serial port interrupt enable 

0: Disable 

1: Enable 

ET1, timer1 overflow interrupt enable 
0: Disable 

1: Enable 

EX1, external interrupt 1 enable. 

0: Disable 

1: Enable 





ETO, timerO overflow interrupt enable 
0: Disable 

1: Enable 

EXO, external interrupt 0 enable. 

0: Disable 

1: Enable 


Port 3 interrupt enable. 

BitO~Bit7 stand for P3[0]~P3[7] respectively 
0: Disable 

1: Enable 
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Interrupt Priority Register 







Serial port interrupt priority 
0: Low 
1: High 


3 R/W Timer’ interrupt priority 
0: Low 
1: High 
2 R/W External interrupt 1 priority 
0: Low 
1: High 
1 R/W Timer O interrupt priority 
0: Low 
1: High 


R/W External interrupt O priority 
0: Low 
1: High 





Processor Status Word Register 


| A Ri 
FO, for user general purpose. 


PortO Interrupt Flag dadtaied 


Accumulator, ACC ACC 


at ee ee 
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Port1 Interrupt Flag Register 


; ype escriptionr efault 
Port 1 interrupt flag. | 0x00 | 
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5. Electrical Characteristics 


5.1 Absolute Maximum Rating 


[Smoot | poometr [Gain [ing [vat 
All voltages are referred to GND. | 03~36 | vi | 
[saz fv 
a 


| Tere | Tsre | Storage Temperature Temperature | -65~ 150 | ~ 150 
ESD Tolerance —— = 100pF 
Rzap = = 1 5K 
5.2 DC Electrical Characteristics 


Parameter | Symbot | in| Typ _[ Max | Unt [> Condition 
[routtowvotase | ve | 09 | | Wee y | vomacaey 
putin votage | vn | voco7 [Oaip vests | v | voxacaey 
inp High votasesv Town) | vw | veo). [vss | v | voxacaey 
—outputtowvonase | Vaal foo? jv i| 
ouput tionvotage | vn fe | vi 
putow tresnos es St wwe |v | 
pation Tres “Me | | te |v | 





-tyseress Cp vw | | oe | | 
—ruttcarageinent fk | | tf | A] Nop 
[Tite teatase Curent |e | | tf A] Nou 
TT otGaectance | cw | | ss | rf 
Tous capsctance | Con| | ss | orl 
[Brsresionsl Capacitance | Coo | | ss | el SS 





Copyright©2008, ENE Technology Inc. 177 


Cie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 





5.3 A/D Characteristics 
Parameter 
th ip ten 
|Resolution = 
ee ae a a a 
DiseNometeeey Te 
eS 


A/D Input Voltage Range 0.9V cca 


a 
See 
A/D Input Capacitance | Mier Ne ir 
ious | + AQ XE! 

ee, VR WR 


Voltage Conversion Time 
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5.4 Recommend Operation Condition 


en 


Ween Analog Reference Voltage 3.0 3.6 
ll 

| AGNO | Analog Ground Voltage ee 
| Ts [Operating Temperature | _ > | &® 


5.5 Operating Current 


™u - 


Typical current 
consumption in operating 
state under Windows 
environment. All clock 
domains are running, and 
no keyboard/mouse 
activities. 


5.6 Package Thermal Information 
Thermal resistance (degrees C/W). Thetay, values for KB926D. 


_ Theta, @ 0 mis Thetay, @ 1 m/s Thetay, @ 2 mis 
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5.7 AC Electrical Characteristics 
5.7.1 SPI Flash Timing 


tSCLK_ (duty cycle 50/50) 








Ye CLL 














SPICLK = 
tOSU tOH 
MOS! a 
tDSU tDH 
MISO — 
SLCH meSH tie L 





SPICS# »» t »»- 


. 


Parameter 


SPICLK period 


SPICLK High Period = 15.2ns, 
C.=12pF 


SPICLK Low Period tSCLK =15.2ns, 
C.=12pF 


Ss 
cascada pes | = T= | nw | mtr 


SPICS# Active Setup Time tSLCH ISCLK ee 
SERN age [OT | Pe) 
Sc 
asosairtine eye | dT dT] 
pwisonoTine | | wcuxe-s| - | - fol 


1. Tolerance +/- 3% (need to count in the DPLL tolerance) 





2. For characteristic only. 
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6. Package Information 


6.1 LQFP 128-Pin Outline Diagram 


6.1.1 Top View 





-! 


CORNER 


PIN 1 


(7 [0.2]H]T-u]z| 


4x 


181 
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6.1.2 Side View 


- F 
Pa ing . | 


1 \ 
L, | 
Mh 






” 
| i 
i 


ji | 
c- ——t 


[‘<o.o8]y| 


SCA TING 
PLANE 
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6.1.3 Lead View 


| 0.25 = 


GAGE PLANE 





f_ BASE METAL 


—/ 
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6.1.4 LQFP Outline Dimensions 


Fe 
eS en 
eps es eae 
ef oe | os [os | om | om | | | 
foe ff ow | me | ow | (toe 
a  . ~ 
af oe [| owe | | 


_ 2) CU ae ee 
_ = | ee -_| #@ lary yf 


a 


Package | 14x14x1.4 


[Footpent [nm ——S”S—=Ci SSS 
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6.2 LFBGA 128-Pin Outline Diagram 
6.2.1 Top View 


oe ee f “ 


AT CORNER S 





[ozs 
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6.2.2 Side View 

IAN 
—_f//\o.1]2| 
(A3) 
, 4 

(A2) 

Ton DROIT ! 
: 7 S27 | 
| 

Z) fs 
DETAIL K “PLANE. 


SCALE 40/1 


(ROTATE 90°) 
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6.2.3 Bottom View 
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6.2.4 LFBGA Outline Dimensions 
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6.3 Part Number Description 


Part Number Package Size Lead Free Process 





KB926QF D2 14mm * 14mm 128 pins LQFP 
KB926QF D3 14mm * 14mm 128 pins LQFP 
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